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THE ARMY ORDNANCE ASSOCIATION 





The Aims, Purposes, and National Officers of the Society 


HE Army Ordnance Association is a national 

organization of American citizens pledged to in- 
dustrial preparedness for war as our nation’s strongest 
guaranty of peace. 

The Association endeavors to keep alive an interest 
in and knowledge of the design, production and main- 
tenance of munitions. Other than a few manufacturing 
arsenals—six in all—there is no peace-time industry for 
the production of ordnance. Should war unhappily 
come again, industrial America will be called upon to 
produce munitions in great quantity and of intricate 
and unusual design. In an emergency, time will not 
permit careful study or long preparation for the produc- 
tion of munitions. The problem is one of vital concern. 

The Army Ordnance Association believes that the 
solution of this problem, based on experience, lies in an 
active organization at all times codperating with the 
Government. The principal objective of the Association 
is an active membership of American citizens, on whom 
the duty of design and production of munitions will 
fall in war, who will have an accurate and authentic 
knowledge of the complex requirements of ordnance. 
“Peace insurance” in this form is the foremost aim of 
the Army Ordnance Association. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious affiliations. It is not operated 
for profit: its income is expended in furthering its aims. 
Its officers and directors serve without remuneration. 
Membership, to which American male citizens are 





eligible, is four dollars a year. (Application on request.) 

Army OrpNaNcE, the journal of the Association, is 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop- 
ments so that American industry may at all times know 
its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
coéperation with American scientists, inventors, en- 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com- 
petent committees to investigate and report upon special 
ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in- 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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Ordnance on the March 
An All-Time Record of Arms Production 


Robert P. Patterson * 


HEN, in June 1940, France fell and the British re 

treated from Dunkerque, the United States was al- 
most wholly unprepared for a large-scale war on land and in 
the air. To be sure, we had a small Regular Army with able 
officers, and a large Officers’ Reserve force. To be sure, we 
had a National Guard which had some equipment and some 
training. We also had considerable basic equipment, includ- 
ing a small number of aircraft. But we had neither a supply, 
nor even the source of supply, of munitions and airplanes 
and guns and tanks in anything like the quantities required 
for present-day warfare. Man power had to be augmented 
and, at the same time, weapons procured to make such man 
power effective. 

Outside of a few Army arsenals, we had practically no 
munitions industry in America. Production of military air- 
craft in large quantities was unknown to our manufacturers. 
We had in our country the greatest productive capacity in 
the world, but it had been designed and was being used to 
produce commodities needed by the civilian population in 
time of peace. We were proud of our lack of militarism and 
of the fact that our industry was producing not only butter 
but a myriad of other useful products instead of being con- 
centrated upon guns and other armament. 

This peaceful situation in the United States was abruptly 
brought to an end in the early summer of 1940. The Con- 
gress and the people suddenly realized our danger from the 
conquering totalitarian armies of Europe. It was determined 
to increase our Army to 1,400,000 men and to provide all 
essential items for such an army, together with means of 
supplying critical items for an army of 2,000,000 men. While 
some appropriations were made in the early summer, it was 
not until the end of August—when the Congress decided to 
call the National Guard into Federal service—and the mid- 
dle of September—when the Selective Service Act was 
passed—that the Army knew what its size would be or re- 
ceived appropriations sufficient to commence housing and 
equipping itself. 

So it is less than a year ago that the Army’s task was 
assigned to it. In the intervening period, we have made great 
progress. I do not claim that America as yet is adequately 
armed or prepared, or that we have become a thoroughly 
stocked and sufficiently productive arsenal for ourselves and 
for the other democratic nations as well. But we have gone a 
good distance. Before long, the work which we have already 
done in planning and ordering equipment and in providing 
manufacturing facilities will produce in ever-increasing 
measure the results which we all desire. 

Our plans from the start of the emergency have called for 


*The Under Secretary of War. Extracts from a statement before the 
Truman Committee, United States Senate, July 15, 1941. 
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modern equipment equal and superior to that being used in 
Europe. We have been asking for appropriations in increas- 
ing amounts and are placing orders for additional ordnance 
and aircraft. We must bear in mind that for total warfare 
of the kind raging in Europe today we never can have 
enough munitions, 


SPEED in procurement of armament has been the control 
ling factor during the last year in each decision the War 
Department has made. I realize that to many it seems of 
great importance that the expenditure of funds for our mili 
tary effort should be distributed widely over the country and 
that small manufacturers as well as large should be given a 
chance to share in the program, All this is desirable, and, as 
I shall point out, we are doing what we can thus to spread 
the load. But the prime need has been to acquire the neces 
sary equipment as speedily as possible where it could best be 
obtained in order that our almost defenseless situation of a 
year ago might be changed to a situation of adequate pre- 
paredness. 

If maximum production of aircraft of a certain type would 
have been accomplished by giving all the contracts to a 
single manufacturer, we would have been justified in doing 
that. If maximum production of aircraft could have been 
obtained by parceling out the manufacture of every com- 
ponent part to every machine-tool operator in the country, 
we would have been justified in doing that. If weapons and 
ammunition could have been purchased expeditiously from 
manufacturers evenly divided among all the states in the 
Union, we would have bought our supplies from them. If, 
on the other hand, this country had had a Vickers Company 
or a Krupp factory or a Skoda works or a Schneider arsenal 
we would not have hesitated to use it. 

I need not state that the defense effort is a serious business. 
It is the most serious business we have. Our entire safety and 
our future depend upon our preparation. We have tried to 
save money, and we have tried to divide the burden and dis- 
tribute the awards throughout the country as far as possible. 
But preparation for defense is the worst possible vehicle for 
relieving economic and social conditions. We should never 
be forgiven if, for the sake of avoiding economic interrup- 
tions or for the sake of aiding certain regions or certain types 
of industrial endeavor, we failed to utilize and to extend ex- 
isting industry wherever that course was the quickest and 
surest method of getting the most and the best weapons for 
our troops. 

Preparation for defense necessarily dislocates industry. 
We cannot initiate a great war effort and continue to have 
peace-time industry functioning as usual, Certain materials 
become scarce and must, as to all or a greater part thereof, be 
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used for defense purposes. Skilled labor and machine tools 
are required which can be secured only in part without 
affecting civilian supply. However well production is plan- 
ned, there is bound to be migration of labor. 

Necessarily, too, preparation for defense dislocates civilian 
supply. I doubt that more than fifteen:per cent of America’s 
productive endeavor is devoted to defense work. If we ex- 
pect to equal and surpass other countries, far more of our 
machines and labor must be placed at the service of the War 
Department and the Navy Department. Stepped-up pro- 
duction under prior authorizations and appropriations and 
those being made for the coming fiscal year will do much to 
increase the percentage of defense effort placed upon indus- 
try. This will mean fewer civilian automobiles, refrigerators, 
and so on. It will mean the use of substitutes in nondefense 
products. But as defense production gradually increases, 
there will be a constant spreading of contracts and subcon- 
tracts to industries not heretofore employed in defense, and 
this will, to a great extent, relieve idleness in such industries. 


DURING the year that I have served in the War Depart- 
ment I have had the co6peration of all its personnel, military 
and civilian. I did not find an Army composed of men with- 
out ideas or plans, as some critics imply. The leaders did not 
look back to 1917. They knew the weapons needed for mod- 
ern warfare. They had carefully prepared plans for indus- 
trial mobilization. They were profiting by what had been 
developed out of the war in Europe. They had worked with 
singleness of purpose and with vision. 

The kind of an army which we intend to have of course 
governs the matériel to be procured. It is our plan to provide 
an army organized and equipped for modern warfare su- 
perior in equipment to that of any other nation. 

The large Army establishment at the end of the last World 
War was quickly liquidated, and facilities for supplying the 
Army were, for the most part, disposed of, In the 1920's, 
appropriations limited the Regular Army to 118,000 men 
and 12,000 officers. In July 1939, shortly before the outbreak 
of war in Europe, the Regular Army consisted of 174,000 
soldiers scattered among 130 Army posts in the continental 
United States and in the 5 overseas garrisons. The only divi- 
sion concentrated at one post was at Schofield Barracks in 
Hawaii. At that time there was 1 mechanized brigade of the 
strength of 2,300 men and 3 tank regiments of a total of 
about 1,400 men. At this same date the Air Corps consisted 
of 17,000 men, and the airplanes on hand amounted to 1,450 
tactical planes and 375 training planes. The Air Corps was 
turning out 800 pilots a year. There were no army troops, 
no corps troops, no corps artillery. This was our establish- 
ment, in contrast to the great organized and mechanized 
armies of Germany and other European countries, with their 
large and increasing air corps. 

For the fiscal year beginning July 1, 1939, Congress in- 
creased the Army to 210,000 men and, by Executive order of 
September 8, 1939, after the outbreak of the war in Europe, 
the strength was increased to 227,000 men, which increase 
was realized by January 31, 1940, a few months before 
Hitler’s successful Blitzkrieg into the low countries and 
France. The increases between July 1, 1939 and the first part 
of 1940 were used to build up our overseas garrisons, to 
expand the Air Corps, and to create two incomplete sets of 


corps troops. 
On June 13, 1940, when the fall of France was imminent, 
the Regular Army was authorized to increase to 280,000, 


es 


being the number contemplated by the National Defense 
Act of 1920. There had previously been organized some 
skeleton triangular divisions, and this permitted the jp. 
crease of our triangular divisions from five to eight, and the 
organization of our first armored division, It also permitted 
the bringing of the Air Corps to a 25-group program of 105 
tactical squadrons. The act of June 13, 1940, increased the 
rate of pilot training to 7,000 a year and permitted the expan. 
sion of existing schools, 

Later, in June 1940, the Regular Army was increased to 
375,000 men. The calling of the National Guard into Federal 
service and the passage of the Selective Service Act made it 
possible to bring the existing divisions up to war strength 
and to create additional triangular divisions and motorized 
divisions. A second armored division was organized, and the 
Air Corps was increased to 41 groups of 166 tactical squad- 
rons. 


AT the present time, the active Army consists of nearly 
1,500,000 soldiers. We have g triangular divisions, 1 of which 
is completely motorized, 18 square divisions, 2 cavalry divi- 
sions, 4 armored divisions, and additional corps and army 
troops and General Headquarters Reserve, including Field 
Artillery, Coast Artillery, Quartermaster, hospital, and other 
special troops. We also have strong garrisons in the Philip- 
pines, Hawaii, Alaska, Panama, and Puerto Rico, as well as 
in the new island bases. The Air Corps has 167,600 in its 
enlisted strength and has increased its rate of pilot training 
to 30,000 a year. 

This increased Army has, of course, not yet reached its 
final form, even for the present number in the service. The 
formation of additional armored divisions and the achieve- 
ment of greater motorization awaits the procurement of the 
necessary modern equipment. While the increase in_per- 
sonnel since July 1, 1940, has been sixfold, increase in ma- 
tériel will be at least thirtyfold. This will give some indica- 
tion of the task imposed on the War Department and upon 
American industry. Our goal is not yet achieved, but we are 
working with all the speed we can. We know that every day 
and every hour counts. We are now partially ready, and we 
hope to be completely ready when called upon. 

It is difficult to arrive at a figure which will correctly indi- 
cate what part of the program set up for the fiscal year 1941 
has been completed. For example, a relatively small amount 
of powder has been delivered up to the present time, but 
three new powder plants have been under construction 
during the year, two of which are now turning out powder 
and will soon reach full production. A similar situation 
exists with regard to a number of other items, such as small- 
arms ammunition. In other words, facilities had to be created 
before production could start. The construction work is 
largely done, and production from now on will rapidly 
increase. 

Of course, the first job in the War Department has been 
to obligate the funds authorized by the Congress, From time 
to time there has been criticism that much of the matériel is 
merely “on order.” However, equipment does not automati- 
cally reach the “on-order” stage. To order billions of dollars 
of construction, new facilities, and supplies is in itself a huge 
undertaking. Specifications have to be prepared; bids—either 
formal or informal—sought; contractors found who are able 
and willing to perform; quantities, sites, and prices deter- 
mined. 

At the beginning of the fiscal year 1941, practically all the 
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available to the War Department out of 1940 appro 
| been obligated. As large additional appropria- 
authorizations became available during 


moneys 
priations hac 
tions and contract 
the year, the money was obligated under contracts with 
great rapidity. During most of the time, in spite of supple- 
mental and additional appropriations, the War Department 
had ninety per cent or more of its appropriations and con- 
tract authorizations let upon contract, formal or informal. 
When, however, in April we received the large Fifth Supple- 


mental Appropriation and a large allocation for defense aid 


under the Le 
to the latter part of June when we had not caught up in our 


acts with our authorized task. Nevertheless, I am able 


ase-Lend appropriation, there was a period up 


contr 
a report that as of the end of the fiscal year a week ago, we 
had obligated in contracts for new facilities, construction, 
and supplies, nearly $11,000,000,000 out of the $11,400,000,- 
00 available to the War Department from regular military 
appropriations. 

Some of the defense-aid appropriations available at the end 
of the fiscal year were not obligated because we have been 
awaiting specifications on some items as to the needs of 
Great Britain and others to whom the supplies are to be 
delivered. 

As to deliveries of supplies and construction completed, I 
can give you some idea of the speed-up in accomplishment 
by informing you that the War Department expenditures in 
the first quarter of the fiscal year recently completed were 
running at an average of $3,600,000 a working day. In the 
second quarter, the expenditures increased to $8,800,000 a 
day. In the third quarter they increased to $18,800,000 a day, 
and in the fourth quarter, recently ended, the amount ex- 
pended per working day was $20,900,000, In other words, 
the rate of expenditure increased six times. . . . 


THE Ordnance Department is responsible for the design, 
development, and procurement of almost every offensive and 
defensive weapon required for the military forces—artillery, 
rifles, ammunition, machine guns, tanks, bombs, etc. This 
Department operates in a field in which there is very little 
commercial production of the numerous kinds of technical 
equipment needed in modern warfare. The absence of a 
munitions industry in America has been our greatest lack. 
However, the Ordnance Department was prepared for its 
task. It was decentralized into thirteen districts controlled 
from the Washington office. It was managing six manufac- 
turing arsenals. 

From 1923 to 1938, appropriations for ordnance were so 
small as to preclude the placement of substantial orders with 
private industry. Hence the major part of the ordnance 
equipment and ammunition authorized by Congress during 
the years of small appropriations was produced by the De- 
partment’s arsenals—Frankford, at Philadelphia, Pa.; Pica- 
tinny, at Dover, N. J.; Rock Island, at Rock Island, III; 
Springfield, at Springfield, Mass.; Watertown, at Watertown, 
Mass.; Watervliet, at Watervliet, N. Y. 

In 1939 and 1940, the Congress increased the appropria- 





tions for new ordnance equipment and ammunition—the 
total appropriated for matériel for the fiscal year 1940 being 
$135,000,000. This gave the Ordnance Department the 
chance to lay the groundwork for its enhanced program of 
the year 1941. Educational orders were authorized for 1939 
and 1940, and a number of such orders were placed—eighty- 
one being placed with seventy different contractors out of 
1940 funds. The experience in tooling up thus provided gave 





the Department a start when the emergency developed in 
the summer of 1940. 

The $135,000,000 appropriated for 1940 was divided ap- 
proximately half and half between the arsenals and private 
industry, but the arsenals in turn placed approximately half 
their money with private industry for materials and com 
ponents. Thus the total orders to private industry for that 
year were nearly $ 100,000,000. 

The Ordnance Department has long recognized that new 
production facilities would be required for certain highly 
technical items and processes for which facilities were largely 
nonexistent in our civilian industry; for example, smokeless 
powder, TNT, ammonia, small-arms ammunition, and 
plants for loading artillery ammunition. Plans for the estab 
lishment of such manufacturing plants were developed over 
preceding years. Three years ago, the Congress recognized 
the critical nature of these materials and appropriated funds 
for the procurement of some of the highly specialized ma- 
chinery required for the production of powder and small 
arms ammunition and for the operation of loading plants. 
The reserve machinery thus procured was of immeasurable 
value. 

By July 1, 1940, the great bulk of the Ordnance engineer 
ing designs and specifications were in such condition that 
orders could be placed without delay. Consideration had 
been given to the location of plants, and sites in many parts 
of the country had been surveyed. Under the Industrial Mo 
bilization Plan, a large number of industrial plants had been 
allocated to the Ordnance Department. A number of these 
plants had been given educational orders, while a number 
of other selected companies had initiated, under the direc- 
tion of the Ordnance Department, production studies for the 
making of critical items. Ordnance research and develop- 
ment, of course, did not stop on July 1, 1940, but have con- 
tinued at an accelerated pace, utilizing the lessons of the 
war in Europe. So I can safely say that our designs for artil- 
lery, tanks, and other equipment are modern in every respect. 


LURING the fiscal year 1941, prior to April rst, about 
$2,000,000,000 was appropriated for the use of the Ordnance 
Department for equipment and ammunition and an addi- 
tional $600,000,000 for new facilities, It is interesting to 
know that 98 per cent by amount and go per cent by num- 
ber of Ordnance Department awards over $50,000 have been 
placed with companies which were allocated to the Ordnance 
Department under the Industrial Mobilization Plan. 

Today the Ordnance districts are administering upward of 
1,500 prime contracts and over 21,000 subcontracts. For ex 
ample, one producer of scout cars has utilized 186 principal 
subcontractors located in 12 different states. The operator of 
the tank arsenal in Detroit recently announced that 700 con- 
cerns in 130 cities were assisting his company to make the 
medium tank. The Ordnance load has been distributed to 
industry throughout the country in accordance with indus- 
try’s ability to produce. 

Furthermore, the Ordnance Department has itself con 
tracted directly, in many instances, for components rather 
than for completed items, thus, in effect, doing its own sub 
contracting. This is true in the case of the medium tank— 
the armor plate for the hull being procured from one manu- 
facturer, the transmission from another, the engine from still 
another, and the armament from several different sources— 


all components being assembled by the prime contractor for 
the tank hull. 
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and the shell filler are each from different and distinc 
sources, All these components meet at the Govern t- 


owned loading plant for assembly into complete 
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Another example is the go-mm. antiaircraft unit where the 
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the fire director is produced elsewhere, and the height finder 
and on-carriage fire-contro] equipment each derive from 
separate manufacturers. Al] these components meet at on 
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complete units for issue to the troops. 
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month or six weeks. 

Five machine-gun plants operated by private industry but 
equipped by the Government are well along toward com- 
pletion. We are getting machine guns from three of these 
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The Ordnance Department's experience to date justifies 
the statement that its plans for the mass production of arma- 
ment were sound. The Department and industry have been 
on designs and on plans for production 
and new facilities for many years. The nation is benefiting 
today and will benefit further tomorrow because of plans 
made and kept up to date over the past twenty years. ... 
propriation, plus the pending sup- 
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25,000 men—the present 


essential and critical 
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ance and normal peace-time maintenance for such contem- 
plated forces. In addition to the above, it is contemplated that 
the appropriations and authorizations, granted and pending, 
initial equipment and combat main- 
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for a total force of 


tenance requirements for critical items 
3,000,000 men, including the Air Corps expansion from the 
first to the second aviation objective. 

Besides essential and critical items for an existing force of 
ooo men and critical items for a possible force of 
2, the calls for the procurement of 
certain quantities of ordnance and aircraft over and above 
This wall constitute 
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000,000 men, program 


the initial equipment for such forces. 


an additional reserve of vital importance. 
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THE DIVE BOMBER 


HE 1941 technique of dive bombing differs from 
that in vogue when dive bombing originated during the 
World War. Ground strafing of 1917-1918 revealed 
that bombs could be dropped with considerable ac- 
curacy in shallow dives. High-altitude dive bombing, 
developed and perfected by the United States Navy, 
came twelve years later with the appearance of the 
Curtiss ‘‘Hell Diver.” 

The present practice, as disclosed in naval opera- 
tions in the Mediterranean area this year, is shown 
schematically in the accompanying illustration. Ap- 
proaching the target at an altitude of 10,000 feet or 
more, the bomber dives at an angle of 80 degrees to 
within 50 feet or less of the surface of the water. The 
cargo of bombs is discharged at an altitude of about 
1,000 feet. After flattening out, the bomber proceeds 
just above the water at full speed between the defend- 
ing warships and the convoy. This method of exit 
makes it impossible for the defending surface ships to 
use all their guns for fear of hitting other ships within 
range. Antiaircraft attack is thus confined to machine- 
gun fire. With the bomber flying at top speed in one 
direction and ships steaming fast in the other direction, 
gunners aboard ships have little time to sight and fire 
before the dive bomber is out of range. 

Dive bombers are vulnerable to attack by light anti- 
aircraft fire and pursuit aviation. In the opinion of 
American military experts, according to the Command 
and General Staff School Military Review, dive bomb- 
ing cannot be employed in first-class warfare without 
having attained at least local air superiority. Two- 
motor, low-wing monoplanes with greater speed, range, 
and performance, are now replacing in European war- 
fare the earlier types proof-tested in the Spanish War. 
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Ammunition at the Front 


The System of Supply to Troops in the Field 
Brig. Gen. J. K. Crain * 


N army can fight for several days without food, but it 

cannot sustain combat unless supplied with ammuni- 
tion. The American volunteers did not retire from the Battle 
of Bunker Hill until their ammunition was exhausted with 
no resupply in prospect. The “resupply” is the vital opera- 
tion, An initial supply of ammunition can be planned and 
provided in advance of battle, but resupply must be adapted 
to the varying phases of the struggle affected by many factors 
of which enemy action is the most compelling. 

The great weight of modern ammunition adds to the difh- 
culties of the Ordnance personnel who are responsible for 
this service. Proper peace-time training is lacking because of 
the physical difficulty of moving the tons to be transported 
and by reason of the cost involved. Even though command- 
ers make every effort to simulate ammunition supply ac- 
curately, the maneuver usually terminates before resupply 
really comes into play. 

Resupply of ammunition includes initial distribution of 
held depots, movement from these depots to the fighting 
units, and control. This last is perhaps the most important. 
Ammunition is expended to cause casualties and damage 
and it is usually insufficient in quantity to fill all require- 
ments. Control is required to insure its issue to the units 
that have the greatest need. This can be accomplished only 
when an accurate knowledge obtains as to the stocks of 
ammunition in the depots, the outstanding obligations, and 
the state of supply within the combat units. Bookkeeping 
is required just as in a chain-store system, but soldiers do 
not like to keep books. Especially is this true when shells and 
bombs are bursting around, when there is rain and mud, 
poor lighting, and all the handicaps of battle. 

It is the task of the Ordnance Department to see that the 
ammunition reaches the combat troops. Ordnance ammuni- 
tion battalions man the army ammunition depots for ground 
troops, and Ordnance aviation companies handle airplane 
bombs for the air organizations. Ordnance staff officers direct 
the activities of these Ordnance units. Thoroughly trained 
Ordnance ammunition units and energetic experienced Ord- 
nance officers are a requisite to provide needed ammunition 
at the places prescribed by the commander. The combat units 
also must understand fully the mechanics of ammunition 
resupply and must do their part as a team to guarantee sup- 
ply success. 

The following instructions have been published by The 
Adjutant General of the Army to afford a basis of training 
for the important business of ammunition resupply. (Ep1- 
Tor’s Nore.—In republishing these instructions—Training 
Circular No. 42, July 3, 1941—the usual military form of 
paragraphing and numbering is not followed.) 


THE provision of adequate supplies to combat troops is an 
indispensable factor in the successful prosecution of any mili- 
tary operation. Both before and during combat, the most 
essential item to be supplied is ammunition. It constitutes by 


*Chief of Field Service, Ordnance Department. Brigadier General, 
U. S. Army. 


far the greatest mass of supplies to be moved to combat 
troops. The complexities of ammunition supply imposed by 
the numerous kinds and types of ammunition which must 
be supplied and the large tonnages which must be handled 
constitute a difhcult supply problem. 

In all units, the responsibility for the supply of ammuni- 
tion for the unit rests with the commanding officer. This re- 
sponsibility is discharged by personal action or through staff 
officers, depending upon the size of the unit. The Ordnance 
officer is the special staff member charged with the adminis. 
trative tasks of ammunition supply. 

Two general situations occur in ammunition supply: one 
is a campaign of rapid movement; the other is a battle in 
which movement is limited for considerable periods of time. 
The same fundamentals apply in each case, but the proce- 
dure will be different. In a battle of rapid movement, an 
organized depot system will be left behind, communication 
will become difficult, railheads or truckheads will be em- 
ployed, and greater latitude must be given to Ordnance off- 
cers at advanced ammunition installations in issuing ammu- 
nition. These obstacles will be somewhat offset by the smaller 
expenditures of ammunition that can be expected when the 
troops are making rapid displacements. 

To provide an adequate ammunition resupply to the units 
in warfare of movement, and especially to give ammunition 
to those units whose resupply is most important, requires a 
directive from each interested headquarters. This directive 
forms the basis for the actions of Ordnance officers engaged 
in ammunition service. It is unlikely that such a directive 
will anticipate all situations that will arise, and decisions will 
be required at ammunition supply points. Senior Ordnance 
officers from corps and army staffs and from Ordnance am- 
munition battalions should be well forward during critical 
phases of combat to direct the actions of ammunition com- 
panies and to obtain a proper picture of the ammunition 
supply situation. 

In stabilized situations, ammunition normally is made 
available in the form of credits at designated supply points 
for a stated period of operation. The initial allocation is made 
by GHQ; each commander in turn reallocates to subordinate 
commanders. Credits provide commanders with definite as- 
surance of the supplies reserved for them and expedite sup- 
ply. Credits are usually established at designated depots for 
a specified period. At the end of the period named in the 
allocation, all credits against which calls have not been re- 
ceived revert to depot stock. 

In warfare of movement, credits will not be the sole 
method employed in the resupply of ammunition, A less 
exact but more rapid procedure will be required, The com- 
mander may prescribe that demands for ammunition by 
certain unit commanders will be honored by specified am- 
munition supply points within certain specified limits, or 
without limit; or he may direct that prescribed percentages 
of ammunition available at one or more supply points will 
be issued to each major unit upon demand. The foregoing 
constitutes a variation of the normal credit system which 
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pearance 
later will be set forth in detail. (Epiror’s Nore.—Unfortu 
nately, space limitations prevent publication of the forms used. ) 

The status of ammunition supply is determined by periodic 
reports by combat units and ammunition supply points, con- 
solidated and forwarded by the various echelons of command 


to the theater commander. 
For supply purposes only, ammunition supplied in the 
combat zone 1s divided into four groups as follows: 


(1) Artillery ammunition 


Ammunition may be drawn from the army ammunition 
supply point upon presentation of a written request (infor- 
mal or on form OFM 302) signed by a unit officer and 
initialed by the division Ordnance officer or by a representa- 
tive of the division Ordnance officer at the division ammu- 
ition office. At the division ammunition office the unit’s rep- 
resentative will be told the location of the issuing depot and 
such other information as needed, It is not necessary that the 

unit ammunition train itself 
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formation that may be of 


interest to the command as 
a whole concerning the con- 
dition of roads and bridges 


or the location of the ammu- 








vision Ordnance officer for 
ammunition required. Fol- 
lowing instructions of the 
division commander, — the 
Ordnance officer furnishes the units with orders authorizing 
army ammunition supply points to make specified issues of 
ammunition and charge them against the credit of the di- 
vision at the depot. In some instances the ammunition may 
be drawn from the division dump or rolling reserve, if such 
are established. Regiments and separate units normally em 
ploy their own transportation, The division may augment 
the supply to regiments and separate units by employing 
other transportation under division control. 

Ammunition is usually made available to divisions by allo- 
cations of credits from the corps commander. These alloca 
tions will specify the army supply points at which the ammu 
nition is available. In order to reduce the volume of paper 
work required in the maintenance of credit records and to 
facilitate the procurement of ammunition by the troops, 
credits ordinarily are not allocated to subordinate units of 
the division, The division Ordnance officer retains on his 
books the division credits received from the corps and issues 
orders for ammunition against these credits for the unit com- 
bat trains when they need resupply. If the situation requires 
that credits be issued to units of the division, a copy of the 
allocation must be sent to the army supply point on which 


the credit is issued, 


Fic. 1. AMMUNITION SuPPLY To CoMBAT TRooPs 
Flow or ALLOCATIONS AND REQUESTs FOR CREDITs. 


nition supply point. The 
first-mentioned information 
is of value to the ammuni- 
tion office in keeping the 
commander informed of the current status of the ammuni 
tion supply within the division, The latter report is of value 
to all units desiring to draw ammunition over the same roads. 


T HE division Ordnance officer has three principal duties 
relating to ammunition supply: 

(1) The application of any control measures over the am- 
munition supply, as directed by the commander; (2) The 
supply of information to the troops concerning the location 
or changes in location of existing supply points and the con- 
dition of, or changes in, routes to those supply points; 
(3) The maintenance of such records and files and the 
preparation of such forms and reports as may be required. 

The division Ordnance officer must keep in constant touch 
with the tactical situation of the division and with the plans 
of the division commander, particularly as to the bearing of 
these plans on the ammunition supply problem. The division 
Ordnance officer must constantly study the ammunition sup- 
ply situation, particularly with reference to: (1) Adequacy of 
stocks available to the division; (2) Suitability of location of 
army depots supplying the division with respect to road net 
between divisional units and the army depot; (3) Desirabil- 
ity of maintaining rolling reserves or of establishing division 
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ammunition dumps; (4) Proper location and employment of 
the division ammunition office in order that it may function 
at maximum efficiency in insuring the continuity of ammu- 
nition supply to the division. 

The division Ordnance officer must be prepared to make 
timely recommendations to division G-4 concerning the 
subjects cited above. The supervision of the operation of 
divisional rolling reserves and dumps (when they become 
DP’s) is also the responsibil 


ee 


routes or locations of ammunition supply points, the DAO 
will not hesitate when the occasion demands to send mes. 
sengers to the principal roads to flag with a red flag in the 
daytime or a red light at night (such light to be properly 
shielded) all ammunition trains passing to the rear along 
these roads in order to transmit urgent orders or instructions, 
Whenever considered necessary, the DAO will not hesitate 
to send a representative to the various ammunition depots to 
ascertain the status of stocks 





ity of the division Ordnance 
ofhcer. He may, when neces 
sary, call on the army Ord 
nance officer through the 
corps Ordnance officer for 
troops from the army am- 
munition battalion to oper 
ate division DP’s. 
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allocated to the division, to 
identify trains from units of 
the division, to report any 
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supply points and other per. 
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tion gained in this manner 
should be made a matter of 
record, careful attention be. 
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THE division ammunition 
office is a section of the di- 
vision Ordnance office. It 
may be physically separated 
from other sections of the 
division Ordnance office but 
it is preferable that all sec- 
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reserve at or near the DAO 
should be so concealed or 
camouflaged as to protect it 
as far as possible from ter- 
restrial and aérial observa- 
tion. They should be located 











tions be located in one posi 


sufficiently close to estab- 


tion. The location of the di Fic. 2, AMMUNITION SupPLY To ComBaT Troops—FLow lished roads or trails as to 
vision ammunition office or AMMUNITION Reports To HicHER EcHELONs. make unnecessary the cut- 
should have the following ting or marking of new 


features where practicable: It should be (1) situated on 
or near the principal axis of supply of the division; (2) read- 
ily accessible to trains of the division as they move from their 
positions to the ammunition supply points; (3) as well for- 
ward as the foregoing requirements, conditions of the terrain, 
and the tactical situation will permit; (4) as near the division 
command post as possible. 

All the foregoing conditions will not always be found in 
one location. Experience will teach the best selection, 

The personnel of the ammunition section (DAO) of the 
division Ordnance office maintains the ammunition records 
and reports of the division. These include the status of am- 
munition credits and of ammunition within the division, is- 
sues made to units, and reports required by higher authority. 

The personnel of the DAO must constantly be alert to the 
development of the tactical situation and its effect on the 
ammunition supply problem. When occasion demands, they 
will convey critical information concerning supply routes and 
ammunition supply points directly to the division Ordnance 
officer or, in his absence, to G-4, so that such information 
may be made immediately availab!e to the troops. In order 
that ammunition trains tbat might not go to the DAO for 
information will be informed of critical changes in supply 





trails by truck trains approaching them. 

The DAO will be furnished telephone communications 
with the forward echelon of the division command, post. 
There should be a motor messenger constantly available at 
the DAO. It is imperative that communication between the 
DAO and the forward echelon of the division command post 
be always possible. This is particularly true where constant 
close control of ammunition supply agencies is necessary. 
Road signs indicating the location of the DAO should be 
placed at all crossroads in its vicinity so that unit trains and 
messengers may locate it easily. Likewise, prominent markers 
should be placed at its immediate location for the same pur- 
pose. The location of the DAO will be stated in the adminis- 
trative section of the division field order. 

In the administration of ammunition supply, the credit sys- 
tem is normally used. In the schematic diagram (Fig. 1) are 
shown the flow of allocations and requests for credits and 
the action taken upon such requests. The actions illustrated 
by this diagram are as follows: At the start of operations, 
the plan of the commander includes the initial allocation of 
ammunition. Thereafter the allocations are based upon re- 
quests made by the units, Requests for ammunition originate 
at the bottom and move to the top, being consolidated in 




















1es- 


) 


a 














ARMY ORDNANCE 





SePTEMBER-OCTOBER, 1941 
eicnamcseeas 


each higher echelon, Allocations of ammunition originate at 
the top and are split up in each lower echelon. 
As ammunition stocks become depleted and if units are 


not promptly resupplied with ammunition or credits as their 


ammunition reports indicate the need, units will submit re- 


quests for ammunition or credits to higher headquarters as 
indicated in Fig. 1. 

In the division, requests for ammunition are transmitted 
to the Ordnance officer. The Ordnance officer takes action 
in accordance with the approved plan. If other action is re- 
quired, he reports the situation to G-4 with a recommenda- 
tion as to the action that should be taken. In the normal 
case, such requests are promptly filled from division credits 
in army depots. In emergencies, the ammunition will be is 
sued from the division dumps or rolling reserve. To effect 
these issues, the division Ordnance officer gives the unit (or 
the unit train commander) an order upon an army depot 
at which a credit balance exists, or an order upon the divi- 
sion train or division ammunition dump. This order is the 
authority for the train commander to draw the ammunition. 
Transportation Order (OFM 302) is a convenient form for 
this purpose. Less formal procedure may be used, especially 
in emergencies, but troops should be trained to obtain am- 
munition in a systematic manner to prevent confusion in 
that important supply function at critical moments. The di- 
vision Ordnance officer then requests the corps Ordnance 
officer for additional credits. Thus the frequency of requests 
for ammunition and for ammunition credits depends upon 
the rate of expenditure of the ammunition, The requests 
upon corps may be by telephone, telegraph, radio (excep- 
tional), or by written message. Requests should be confirmed 
in writing to avoid errors. 


WITHIN the corps, the same action that was indicated 
above for the division will take place in corps and attached 
troops regarding the submission of requests for ammunition 
and for credits, and the same staff action in corps head- 
quarters will be taken. As directed by the commander, the 
Ordnance officer will make the necessary request upon the 
army headquarters for ammunition. 

In the army headquarters, the Ordnance officer prepares 
the status of ammunition remaining in the reserve and sub- 
mits the requests to G-4 with recommendations as to the 
appropriate action to be taken. He will prepare, as required, 
telegrams to the regulating officer for the replenishing of 
stocks in the various army depots. He also will make re- 
quests upon the theater Ordnance officer for additional 
credits, 

The ammunition credits allocated to the army are received 
by the army Ordnance officer and entered in his records. 
Interested general and special staff officers are promptly in 
formed of new credits received. Thereafter, the ammunition 
covered by these credits is ordered forward, as required, to 
army depots by telegram (usual method) to the regulating 
officer. The telegram is prepared by the Ordnance officer and 
signed by G-4. The army Ordnance officer makes allocation 
of ammunition credits to corps and to army troops in accord 
ance with (1) the approved plan, (2) special instructions of 
appropriate members of the general and special staff, and 
(3) available ammunition. (Credits are never given in ex- 
cess of ammunition on hand and unobligated. ) 

The allocations may be given by telephone, telegraph, or 
radio (exceptional ), Normally they are written, and, if other 
methods are used, written confirmation should follow, In all 


cases, the depots concerned must be promptly informed ot 


the credits issued against their stocks. 

When the allocation is received by the corps Ordnance 
othcer, the same procedure outlined above is followed, sub 
stituting corps troops for army troops and substituting di 
visions for corps. 

When the division Ordnance officer receives the allocation 
of ammunition credits from the corps, he enters them upon 
his records and promptly notifies interested general and 


special staff officers. 


IN the schematic diagram (Fig. 2) is shown the course 
taken by ammunition reports from lower echelons to higher 
echelons. In the division, corps, and army, all ammunition 
reports from the combat troops are submitted on OFM 303. 
For units of branches such as air, artillery, or antiaircratt 
artillery having a special staff officer on the staff of the com 
mander, these reports are submitted to the special staff officer 
for consolidation and transmission to the Ordnance officer. 
For all other units, including the infantry regiments in the 
division, the reports are submitted directly to the Ordnance 
ofhicer. 

In divisions, the Ordnance officer prepares an OFM 304, 
basing it on the reports received from the troops, his records 
ot allocations—if any are made—and reserves still on hand 
in depots. The original of this report is sent to the corps 
Ordnance officer. A copy is sent to division G-4, and one is 
placed on file in the division ammunition office. This re 
tained copy will serve later as part of the basis for the Ord 
nance officer’s recommendations to G-4 covering the disposi- 
tion of ammunition credits. 

ln corps, the Ordnance officer prepares an OFM 304, bas- 
ing it on the reports received from divisions, trom corps 
troops and special staff officers, his record of allocations made, 
and the reserves still on hand in depots and other supply 
points. The original of this report is sent to the army Ord 
nance ofhicer. A copy is sent to corps G-4, and one is placed 
on file in the corps Ordnance office. 

In the army, the Ordnance officer prepares an OFM 304, 
basing it upon the reports received from subordinate units 
as described above in the case of the corps. In the case of 
the army, however, the Report of Status of Stocks (OFM 
306) shows the unobligated balances in army depots as sub- 
mitted by army depots to the army Ordnance officer. The 
original of this report (OFM 304) is transmitted to the Ord- 
nance officer on the staff of the theater commander. A copy 
is transmitted to army G-4, and one is placed in the file of 
the army Ordnance office. This retained copy will later serve 
as the basis for the recommendations which the Ordnance 
othcer will be called upon to submit in connection with the 
disposition of ammunition credits, 

Allocation of Credit (OFM 301) is a form issued by a 
headquarters to subordinate units telling each subordinate 
unit concerned the exact quantities and types of ammuni- 
tion available to it at each ammunition supply point con- 
cerned, the time of expiration of the allocation, and the 
quantities to be delivered to the unit if deliveries by higher 
echelons of supply are contemplated. It is the authority under 
which respective ammunition supply point commanders 
honor requests of units; hence, each supply point concerned 
must be sent a copy. 

Allocations should not exceed the quantities which will 
actually be available at the supply point during the life of 
the allocation. They are normally for complete rounds; when, 








ARMY ORDNANCE 





Vo. XXII, No. 128 





due to accident or wastage, additional components are re- 
quired, a separate allocation of credit should be set up. 

To permit identification, and for use in maintaining cor- 
rect records, each allocation is given a serial number by the 
headquarters issuing it. 

The form has on its face a space for a record of issues 
which may be kept in such a manner as to constitute a 
running record of the status of each credit. Three or more 
copies are required: one for file, one for the receiving unit, 
and one for each depot concerned. 

As stated above, ammunition may be drawn from army 
supply points by presentation of written request. Although 
not mandatory, it is desirable that OFM 302 be used when- 
ever possible. This form is the written authority, given to the 
unit ammunition train commander or a representative of the 
unit, to move ammunition between two points. It gives the 
date when the movement should be made, the date that the 
order expires, and other pertinent information. One copy 1s 
retained by the division Ordnance office (DAO) and the 
other copy is presented at the army supply point by the train 
commander or representative when ammunition is drawn. 

Form OFM 303 is suitable for all small units below the 
division and for corps troops and army troops, It reports 
only ammunition actually handled by the unit and makes 
no reference to credits, For all ammunition in the hands of 
air, antiaircraft, and artillery units, it is submitted by such 
units to the proper staff officer. This officer consolidates these 
reports and transmits the consolidation to the Ordnance ofh- 
cer on the same staff. For all ammunition in the hands of 
units other than air, antiaircraft artillery, and artillery, it is 
submitted by regiments and separate organizations directly 
to the proper Ordnance officer. 

In the division, the ammunition reports (OFM 303) ren- 
dered by the divisional units and the record of status of 
credits (OFM 308) constitute the basis for the ammunition 
report (OFM 304) forwarded to the corps Ordnance officer. 

Form OFM 304 is designed for use by the division, corps, 
or army Ordnance officer. It shows, in addition to other 
things, the totals on hand, including depot stocks and, in 
the cases ot divisions and corps, the quantity allocated as 
credit but not yet received. In the corps, OFM 303 from 
corps special staff officers and special units and OFM 304 
from divisions constitute the basis for the report to the army 
Ordnance ofhcer. In the army, ammunition reports (OFM 
304) from divisions and corps, OFM 303 from army special 
staff officers and miscellaneous troops, and the report of 
status of stocks (OFM 306) from army depots, constitute 


the basis for the report. 





In all cases, ammunition reports will be sent to the next 
higher echelon by the most expeditious means possible and 
will be substantiated or confirmed by a written copy of the 
same report. Whenever practicable, telegraph, teletype, tele. 
phone, or radio will be used for the initial transmission of 
the report. The confirming written copy will be sent to the 
next higher echelon by motorcycle or other means as soon 
as practicable, It is essential that all reports reach higher , 
headquarters as soon as possible in order that the “dead 
time” between the termination of the reporting period and 
the time that the army Ordnance officer has all the facts js 
kept as short as possible. 

The hour at which the above reports close is uniform 
throughout the army and is designated by the army com- 
mander. 


STATUS of Stocks Report (OFM 306) shows the quan- 
tities received and issued during the period, the balance on 
hand, and quantities remaining unallocated. It is useful to 
the army Ordnance officer in the preparation of the army 
ammunition plan. It is submitted by depots at the end of 
the reporting period. 

The Credit Record (OFM 308) is designed for use at 
depots, division ammunition offices, and other agencies re- 
sponsible for keeping detailed records of the status of credits, 
It provides a check on the status of ammunition credits issued 
by army, corps, and divisions. One sheet is kept for each type 
of complete round of ammunition credited to each unit con- 
cerned, Each group of sheets pertaining to a particular organ- 
ization should be kept together and in proper order. 

A suggested method for keeping this form is as follows: 
(1) Date—That of the issue. (2) Voucher number—A num- 
ber assigned by the depot; it should be the same as that en- 
tered in the stock record account. (3) Credited—Each credit 
should be entered as received and the balance posted to date. 
When credits expire or are canceled or changed, care must 
be exercised that such changes are posted, and that balances 
are correct. Reductions or cancellations of credits may be in- 
dicated in the “credited” column, either with a minus sign 
or in red, or in the “issued” column as an issue with a nota- 
tion in the “credited” column of “canceled.” (4) Issued— 
This is usually ammunition actually issued against credits 
or may be, as described above, merely a cancellation of credit. 
(5) Balance—This is the actual balance of the ammunition 
due the organization concerned on all “live” credits at the 
depot keeping the record. It will be noted that this form is 
merely an adaptation of the standard stock record form 
(W.D., Q.M.C. Form No. 424). 
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Gages for Guns 


Interchangeability of Parts Governs Ordnance Production 
Lieut. Col. Harry B. Hambleton* 


ROPER dimensional control to secure the interchange- 
ede of parts is the key to modern mass production. 
In the interest of national defense, we are now engaged in 
the greatest production effort ever undertaken in this coun- 
try. The success of any large production program requiring 
enormous quantities of interchangeable metal parts is de- 
pendent on careful dimensional control. To obtain this and 
to avoid time-consuming selective assembly, dimensional 
limits are prescribed on ordnance component drawings to 
insure the necessary interchangeability and proper function 
ing of parts. 

A gage is a device for determining whether one or more 
ot the dimensions of a manufactured part are within speci- 
fied limits. The functions of the Gage Section, Office of the 
Chief of Ordnance, in time of emergency consist of adminis 
tration and codrdination of all matters pertaining to inspec 
tion gages, gaging, and interchangeable mass production. To 
accomplish this, subdivisions of the section are maintained 
at all manufacturing arsenals. 

The engineering and gage-checking groups of the gage 
sections at manufacturing arsenals, previous to and during 
the present emergency, have met the increasing demands of 
an almost insurmountable task of designing, procuring, and 
checking the necessary gages for this vast program. To the 
loyalty and energy of the personnel of these organizations 
much credit is due. 

As a heritage from the last war, the Ordnance Department 
collected at the various arsenals half a million gages which 
were checked for accuracy and stored. Many of these gages 
have been reworked and are being used in our present pro- 
gram. On completion of this task, it became the function of 
the gage section to design, procure, and maintain new gages 
for the inspection of new and revised weapons from a yearly 
congressional appropriation of $50,000 to $75,000 between 
1925 and 1933, and of $30,000 to $180,000 between 1934 and 
1938 (see chart). The year 1939 brought the expenditure up 
to $720,000 as a beginning of the requirements for expanded 
national defense. 

In 1940, to meet the increasing defense demands, a yearly 
expenditure of over $1,000,000 was made. In 1941, $6, 
380,864.67 was expended under the national-defense program 
for gage design, procurement, maintenance, gage laboratory 
equipment, and supplies. In 1942, it is expected that con 
siderably more funds will be needed to meet gage require- 
ments of the anticipated Ordnance production program. 
Concurrent with these functions, constant contact was main 
tained with industry, the American Gage Design Committee, 
the National Bureau of Standards, the American Standards 
Association, the Air Corps, and the Navy in the interest of 
development and standardization of gaging methods and 

gages to simplify and improve interchangeability and mass 
production. 

The results of these efforts, printed in the Handbook on 
Gage Blanks (Commercial Standard CS8, 41), sponsored by 


“Chief, Gage Section, Office of the Chief of Ordnance. Lieutenant Col 
onel, Ordnance Reserve, U. S. Army. 


the American Gage Design Committee, and the |landbook 
on Screw Thread Standards for Federal Service (1939 edi 
tion), sponsored by the National Bureau of Standards, pro 
vide a basis for gage standardization in this country. The 
fruits of these efforts are evident in the uniform standardi 
zation throughout the gage industry which has been a factor 
in the present emergency in expediting our production pro 
gram. 

Realizing the necessity of trained personnel for dut, in 
times of emergency, an educational program was organ 
ized by the Ordnance Department to prepare civilians for 
work in the arsenal gage laboratories and gage design sec- 
tions as well as officers of the Reserve Corps who were quali 
fied by education and experience for duties in gage sections 
and laboratories in Ordnance districts. These othcers were 
given courses of instruction at the arsenals and leading engi 
neering schools of the country from year to year during 14 
day periods of active duty. They were trained not only in 
gaging but also in the duties of an army inspector of ord 
nance—one of the most responsible jobs in the Ordnance 
Department. Today, in a time of national emergency, the 
reward of this work is being reaped. Our district and arsenal 
laboratories are in the hands of trained and experienc ed men, 
and our manufacturing plants have reliable ordnance inspec 
tors under competent supervision. As a result, the closest 
adherence to specifications has been achieved. 


To fulfill its function of accepting or rejecting components 
within specified dimensional limits, the dimensions of a gage 
must be held very close, and the gage tolerance must be a 
small fraction of the component tolerance. A gage laboratory 
consists of a group of precision instruments, properly housed 
and manned by skilled personnel charged with the respon- 
sibility of providing the precision measurements required to 
determine whether gages are within the very close limits pre 
scribed on gage drawings. To illustrate the necessity for this 
increasing degree of precision, the manufacturer works to 
the component tolerance, the gage maker works to the gage 
tolerance, and the gage laboratory must measure to an accu 
racy that is a small fraction of the gage tolerance. The pre 
cision measurements of the gage laboratories are transmitted 
to the component by the inspector. 

Nineteen Ordnance gage laboratories have been established 
in the manufacturing arsenals and Ordnance procurement 
districts. The foresight of the Ordnance Department in 
equipping these laboratories in the years prior to the emer 
gency can be seen in the serious bottleneck which has de 
veloped in the supply of precision measuring equipment due 
to the restriction of foreign sources of supply and the long 
period required to manufacture precision equipment. Nine 
of the district laboratories were set up in universities between 
1930 and 1939. They were used for training purposes before 
the emergency and were placed on activated status in 1940 
by the districts. 

The Ordnance gage laboratories are equipped with meas 
uring machines, projection comparators, toolmakers’ micro 
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scopes, supermicrometers, comparators incorporating the 
many principles of physics that have been applied to metrol- 
ogy during the past decade, gage blocks, and the numerous 
accessories required for precision measurement. The stand- 
ards of all Ordnance gage laboratories are precision gage 
blocks, calibrated at the National Bureau of Standards by 
interfereometry methods which insure that Ordnance dimen- 
sional inspection is based on the United States legal standard 
of measurement. Arsenal and district gage laboratories are 
air-conditioned to provide 


ment. They enlisted the services of S. B. Terry, of Pratt x 
Whitney, as an expert consultant to survey the capacity of 
the gage industry and correlate it with the demand for gages 
created by the national-defense program. 

It was found, as a result of this survey, that the total 
gage requirement of the national-defense program, including 
Army, Navy, and Air Corps needs, would be $16,000,000— 
a demand far in excess of current production capacity, In 
order to present this problem to a representative group of 
the gage-manufacturing jin. 








dustry, a meeting of manu. 
facturers participating in the 
American Gage Design Com. 
mittee was called by the Ma- 
chine Tool Section of the 
Advisory Commission to the 
Council of National Defense, 

At this meeting the facts 
were presented to the manu- 
facturers, and their aid was 
requested. They were asked 
| to discuss among themselves 
| steps to be taken to meet the 
demand placed on their in- 
dustry, and each manufac. 
turer was requested to sub- 
mit to Mr. Britton plans cal- 
culated to increase the gage 
output of his company. After 
careful consideration of these 


DIRECT GAGE APPROPRIATIONS 


FROM EDUCATIONAL ORDERS 


FROM MANUFACTURING ORDERS 





plans, it was decided to ex- 








pand four of the gage com- 








panies; namely, Sheffield Cor- 





poration, Pratt & Whitney, 
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Greenfield Tap & Die Cor- 





production. Optical projec- 
tion gaging methods devel- 
oped at Springfield Armory 
have contributed speed and accuracy to small-arms inspection 
with a resulting increase in production. 

The district laboratories are responsible for the constant 
dimensional surveillance required to detect worn or damaged 
gages. The huge production scheduled for the fiscal year 1942 
will place a heavy load on the district laboratories as they 
must insure that the gages used by inspectors are functioning 
properly at all times. Many of the contractors engaged in the 
production of ordnance items lacked the necessary measuring 
equipment and experience required for interchangeable man- 
ufacture. The district laboratories have made a very valuable 
contribution toward production by providing precision meas- 
urements on manufacturers’ gages so that the contractor 
could proceed with production with an assurance that his 
dimensional control would meet Ordnance inspection re 


quirements. 


IN normal times, the gage production capacity of this coun- 
try is $4,500,000. During the years 1937, 1938, and 1939, an 
average of $3,000,000, or only two-thirds of this potential 
capacity, was used each year. With these figures in mind, 
early last summer it became quite evident from the increas- 
ing demands of the enormous defense program that this po- 
tential capacity was far too small to handle the gage load 
anticipated. The problem was presented to Brig. Gen. H. K. 
Rutherford in the Office of the Assistant Secretary of War, 
and to Mason Britton of the Office of Production Manage- 
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poration, and Taft-Peirce 
Manufacturing Company. 
Since by doubling the capacity of these four companies a 
$5,750,000 increase in capacity could be realized, the Assist- 
ant Secretary of War was advised of this possible solution. 
He at once obtained funds for expediting production and se- 
cured the approval of the Coérdinator of National Defense 
Purchases. On October 15, 1940, President Roosevelt ap- 
proved the project, and negotiation of contracts was started 
by the Ordnance Department. The contracts were signed on 
November 30th, and work was immediately begun on the 
construction and tooling of additions to the plants of the 
above companies. 


FURTHER survey made by E. J. Bryant, expert consultant 
and successor to Mr. Terry, revealed that greater expansion 
of the industry was necessary. After careful consideration, 
contracts were negotiated and signed with the Standard Gage 
Company, Modern Tool & Die Company, and John Bath & 
Company. These new plants, veritable toolmakers’ paradises, 
are now in production, and the results of the expansion are 
apparent in the increased deliveries being made. 

To meet further demands caused by new programs, the 
Ordnance Department has undertaken the enlargement of 
twelve other gage-making concerns strategically located 
throughout the country. With the completion of this expan- 
sion, it is hoped that the gage capacity of the nation will be 
sufficient to handle the current demands of national-defense 
production and also to provide gages for the future. 

















Weapons Depend on Gages 




















MECHANIZATION and motorization are the keynotes of 
the modern Army of the United States. Machine guns, semi- 
automatic rifles, antitank guns, airplanes, scout cars, armored 
tanks—all have increased the fire power and mobility of our 
fighting forces. But to be fully effective, all this splendid 
combat equipment must be produced on a tremendous scale 


in order that every man of 





those small but all-important instruments which will meas 
ure as fine as two-millionths of an inch, Naturally, the manu 
facture of these precision instruments requires time and the 
highest type of mechanical skill. 


To insure an adequate supply of gages to meet the de 
mands of our growing armament program, the Ordnance 


Department has _ sponsored 


our recently implemented CS Satis -< the expansion of existing 

Army may be properly ye gage-making facilities and 

trained and fully equipped —— the erection of new plants. 

to meet the quickened te Funds for the production of 

tempo of national defense. " Sh a gages have risen from $141, 
re 


American industry with 
its great facilities for mass 
production is solving the 
problem of producing this 
vital modern defense equip- 
ment in the required quan- 
tities. The task of convert- 
ing our plants and factories 
from the manufacture of 
peacetime commodities to 
the mass production of arm- 
ament has been a Herculean 
one, It has taken months of 
planning and labor. But 
American industrial genius 
has again triumphed. Plants 
that once turned out thou- 
sands of automobiles, hun- 
dreds of locomotives, and 
miles of steel tubing now 
are producing like quanti- 
ties of machine guns, tanks, 
and bombs for the armed 
forces of the United States. 

The key to all this mass production is interchangeability 
of parts. To eliminate time-consuming hand-finishing opera- 
tions, parts made by thousands on one machine must fit 
perfectly with parts made by thousands on another machine. 
Components made in one factory must mesh perfectly with 
components made in another plant miles away. To insure 
this interchangeability, the parts must be controlled while 
under manufacture to an accuracy measured in thousandths 
of an inch. 


This accuracy control is achieved by the use of gages— 
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500 1n 19360 to over $6,000, 
000 in 1941. Nineteen Ord 
nance gage laboratories have 
been established in the man 
ufacturing arsenals and in 
the Ordnance procurement 
districts. These laboratories 
safeguard the dimensional 
standards of ordnance man 
ufacture by checking and re- 
pairing the exceptionally ac- 
curate gages used by ord- 
nance inspectors. 

In normal times, the gage- 
production capacity of the 
country is $4,500,000; how- 
ever, the total gage require- 
ments of the national-de 
fense program are well in 
excess of $16,000,000. To 
supply the needed produc- 
tion capacity, eighteen gage 


manufacturing plants have 


Signal Corps photo 


increased their facilities. The 
first four to expand were Pratt & Whitney, Shefheld Corpora- 
tion, Greenfield Tap & Die Corporation, and Taft-Peirce 
Manufacturing Company. Negotiations are now under way 
for the expansion of several companies to relieve a deficiency 
in the production of thread gages. 
With the completion of this expansion, it is anticipated 
that the gage-manufacturing capacity of the country will be 


sufficient to meet all the demands of the armament program 


in producing the guns, ammunition, tanks, and the other 


highly specialized equipment needed for the new Army. 
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Every Part of Our Armor Must Be Gaged Accurately 


The Armored Corps is the new, powerful, striking ground force of the Army employing nearly goo tanks, 300 armored 
scout cars, and 2,000 other vehicles—all made in gage-controlled mass production. One of the tanks, above, is being ferried 
ucross a stream; shown below is part of a tank brigade of the 1st Armored Division in formation (Signal Corps photos). 
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Weapons Are No Better than Their Production Gages 








The Army ts also preparing its defense against hostile armored forces. The \4-ton, 4-wheel-drive, command-reconnaissance 
; car, above, is shown “taking off” with a 37-mm., antitank gun, while below, infantrymen in gas masks man a partly ca 


mouflaged antitank weapon. Mass production of these modern guns demands the greatest accuracy (Signal Corps photos). 
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The Infantryman’s Efficiency Depends on Gages 





Ski troops, above, are among the fighting forces of the new Army ready to protect our northern bases from attack, while 
the mobile air-infantry, below, is equipped to support an advance, or land and fight behind an enemy’s lines. Mass pro- 
duction of the up-te-date equipment for these troops is made possible by modern gage facilities (Signal Corps photos). 
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The New Gage Facilities at Greenfield 
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The new gage plant of the Greenfield Tap & Die Corporation, Greenfield, Mass., is shown above prior to dedication 
ceremonies on May 30, 1941; the photograph below shows a general view of the typical machine and modern equip 
ment layout. The plant is equipped with temperature and humidity control and the most modern gage-making machinery. 
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Sheffield Corporation—A Unit of Ordnance Strength 
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The new plant of the Sheffield Corporation at Dayton, Ohio, above, represents an outlay of $1,000,000 and will furnish 
4 , ¢ 

gages for use in national-defense production. Some of the gage-making machinery is shown below, The new building 

measures 80 by 240 feet, contains approximately 35,000 square feet of floor space, and has air-raid protection facilities. 
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Pratt © Whitney—A Link in Our Gage Armor 








Above is an aérial view of the Pratt & Whitney plant at West Hartford, Conn., showing new facilities, recently com 
pleted, which contain 48,000 square feet of floor space now devoted to the manufacture of precision gages. The photo- 
graph below is an interior view of the new gage plant, The facility was dedicated with fitting ceremony on May 23, 1941. 
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Taft-Peirce Has Increased Gage Facilities 








Show m above is a battery of cylindrical grinders in part of the gage extension of the Taft-Peirce Manufacturing Com- 
pany’s plant at Woonsocket, R. I., now operating twenty-four hours six days a week. The photograph below shows thread- 
ing operations on thread gages. Production has increased 20 per cent a month since the installation of the new equipment. 
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Half-Tracks for Mobility 


New Scout Cars and Personnel Carriers for the Modern Army 
Maj. J. E. B. McInerney* 


HE amazing speed with which the half-track car M2 
and personnel carrier M3 were put into mass produc- 
tion highlights the fact to all America that the Ordnance 
Department of the U. S, Army was not only on the job but 
well ahead of it. Long aware from World War experience 
that means must be devised for fast and safe reconnaissance 
and for quickly massing troops and fire power at distant 
points over soft and rough terrain, U. S. Ordnance engineers 
had been quietly but diligently working out the answer. So, 
when suddenly confronted with a demand to create a better 
weapon to cope with a new technique of warfare, the Ord- 
nance Department seemingly pulled a rabbit from the hat. 
And the “rabbit” turned out to be a superbly engineered 
product, the superior of anything of its kind in the world. 
The new technique of warfare includes fast armored scout 
cars to locate the enemy quickly, feel out his position and 
strength, search out traps, ambushes, mines, etc. Speedy 
armored personnel cars are used to secure bridges, establish 
strong points, and to mass troops at distant places in the 
shortest space of time and with a minimum of casualties. 
Overcoming the light machine gun—the creator of trench 
warfare—is another mission of the armored scout car, The 
vehicles employed must combine mobility over rough and 
soft terrain with high road speeds. The answer was found 
in the half-track car, designed and engineered by the Ord 
nance Department. 

The half-track car uses, in part, the principle of the cater- 
pillar tractor which was developed shortly after the turn of 
the century by American engineers. Taking their cue from 
this, the Russians in 1917 created a half-track car—track in 
the rear and skis in front—for travel on snow, Citroen, the 
famous French automobile maker, then built a number with 
wheels in front and, in 1923, the French crossed the Sahara 
Desert with a fleet of them. 

Witnessing this success, the U. S. Ordnance Department 
shortly thereafter purchased a couple of these for trial at the 
Aberdeen Proving Ground. From these tryouts some im- 
proved designs were engineered, and, between 1932 and 
1936, several models were built, none of which, however, 
were armored. In 1938, an M3 scout car (4-wheel, 4-wheel- 
drive) weighing about 6 tons with armor plate, was con- 
verted into a half-track car. With this vehicle, other ideas 
were proved which led to several more steps in engineering 
design and the building of the half-track scout car T14 by 
the White Motor Company in 1940. The Armored Force 
was called in to give its ideas on body design. It was not 
until about the middle of 1940 that the Ordnance Depart- 
ment was given the word to go into production with this 
new vehicle. 

As a result of the test of the half-track scout car T14 at 
Aberdeen Proving Ground, a final design was laid down 
and the general specifications for the vehicle written in the 
Office of the Chief of Ordnance. It was then decided that no 
one company was sufficiently large to build these cars and 


Morten Division, Industrial Service, Office of the Chief of Ordnance 
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make deliveries at the speed desired. ‘Vhree companies were 
picked to participate. These were the Diamond T Moto 
Car Company, Chicago, Ill.; the White Motor Company, 
Cleveland, Ohio, and the Autocar Company, Ardmore, Pa. 
Executives and engineers from these companies were called 
into conference at the Office of the Chief of Ordnance in 
Washington on September 28, 1940, the situation was ex 
plained to them, the plans and specifications were laid be 
fore them, and they were asked to coéperate in perfecting 
the details preparatory to going into production. 


WHILE the bodies of the cars and personnel carriers would 
necessarily vary in design, the other parts, such as chassis, 
engine, transmission, wheels, half track, etc., all could be 
made alike. What this would mean in savings in mainte 
nance would be immeasurable. It could very possibly be the 
deciding factor in a battle when the early determination of 
enemy dispositions or the delivery of soldiers and supplies 
depended upon quick repairs to disabled cars. Multiple types 
with multiple stocks of spare parts in the held were, there 
fore, ruled out, and a single design adopted. The executives 
and engineers of these three concerns were asked to work 
together on a single design that could be produced con 
currently in all three plants, Notwithstanding that these 
three companies were highly competitive in the field of light 
and medium-weight trucks, the codperation they gave the 
Ordnance Department is a milestone in triendly and intelli 
gent collaboration. 

Many difficult problems had to be solved in a short space 
of time, and it is safe to say that no one company could 
have licked the job with the speed and efficacy of the three. 
The specifications laid down at the beginning were difficult 
and required a super-engineering eflort to meet conflicting 
demands, Lightness for mobility and speed were essential; 
but just as necessary were heavy armor plate for safety, 
armament for protection, heavy construction for durability, a 
large power unit for propulsion. Besides negotiating rough 
and soft terrain the vehicles must be able to ford shallow 
streams, bridge trenches, climb in and out of shell holes, 
ditches, etc. They must combine high clearance with a low 
over-all target height. High acceleration must be balanced 
against an extremely low horsepower-to-weight ratio, and 
yet there must be sufficient power to pull through mud, sand, 
and marshland. 

The cars produced are superior to those of any of the 
combatant nations and have a considerably higher speed 
than the European units. In fact, they have a top speed of 
50 miles an hour and a cruising range of 250 miles on one 
filling of the gas tanks. Their maneuverability over rough 
terrain is a revelation, These vehicles will climb a sixty per 
cent grade with full complements of ten and_ thirteen 
men, respectively, without fuel failure. The scout car is 
protected by three machine guns—two caliber .30’s and one 
caliber .5o—and the personnel carrier by one caliber .30. A 
wide range of operating speeds is available with eight for- 


ward and two in reverse. The weight is only 8% tons. 
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The Army’s new armored half-track vehicles have been developed to meet the demands of modern mobile warfare. 
The “tank destroyer,” at the top above, mounts a 75-mm. gun that can stop any armored vehicle. The scout car, 
below, is armed with one caliber .50 and two caliber .30 machine guns, has a 2-way radio and can travel 50 miles an hour. 
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The endless-band track, which replaces the rear wheels, and the front-wheel drive of the new scout car give it a high 
degree of mobility over soft and rough terrain and a speed of 50 miles an hour on the highway. Ten thousand of these 


cars and armored personnel carriers are now being made by the Diamond T, Autocar, and White Motor Companies. 
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The power plant, 147 horsepower, is of unit construction; 
that is, the engine and transmission are mounted together. 
There is also an integrally mounted 2-speed transfer case for 
driving the front axle. Large booster-operated service brakes 
are provided together with a ventilated-disc type emergency 
brake which is mounted in rear of the transmission. The 
transfer case is mounted integrally with the transmission, a 
unique and highly desirable feature because of the necessity 
of driving the caterpillar track from the front and the wheel- 
base limitations. This front drive affords improved traction, 
flotation and ground contact. 


THE track and articulating bogie suspension system to- 
gether form one of the most important reasons for the su- 
periority of the American half-track car. Formerly a highly 
vulnerable assembly from the standpoint of mechanical re- 
liability, the design has been so improved that track life now 
is measured in thousands of miles instead of hundreds. 
Furthermore, the deafening noise of the old track is gone— 
the new track is noiseless at all speeds, for it is rubber- 
covered. The endless-band track consists of steel links con- 
nected by continuous steel cables. Covered with rubber, this 
track is noiseless in operation. Stretched between alloy-steel 
wheels, front and rear, the track is driven by a sprocket lo- 
cated on the front wheels. On top of the bogie bracket is 
mounted an idler roller to provide center support to the 
track. 

The speed with which these detailed changes in bogie 
design were made is shown by the fact that a special meet- 
ing to consider this one assembly was called on October 1, 
1940. In two weeks, detailed plans, specifications, and full- 
scale mock-up models were created and submitted at a meet- 
ing held on October 15th. After checking these, a few re- 
visions were decided upon, and the final plans were turned 
over to the Diamond T Motor Car Company from which 
to build the first experimental unit. This soon was ready 
and was tested at Chicago on November 8th. The final ac- 
cepted unit was finished by December 4th and was used as 
the model for full mass production by all the plants. 


THE design and specifications for the armor plate formed 
another case in point. The former scout car, built by the 
White Motor Company, was very similar in principle to 
what was required and so served as a “guinea pig.” Pre- 
liminary drawings were made and a meeting held Novem- 
ber 22nd. From the opinions voiced at this meeting, more 
drawings were made, and the details were so skillfully 
worked out that they were okayed at the final meeting on 
December 3rd held at the plant of the Diebold Safe & 
Lock Company, Canton, Ohio, one of the companies making 
armor plate for these cars. The others are Henry Disston & 
Sons, Inc., and the American Car and Foundry Company. 
The bodies of the half-track cars and personnel carriers 
are protected by armor plate. The car body substructure is 
assembled on a fixture and fabricated with go-some welds. 
The armor plate is built up on this, piece by piece, and is 
held firmly in place by bolts and lock nuts. The tops of the 
side plates are bolted to a welded single-piece steel frame 
which also acts as a gun track from which to fire the ma- 
chine guns. This is known as the Tourelle type, and the gun 
mounts slide around it. Hinged louvers of armor plate cover 
the radiator and can be closed from the driver’s seat when in 
enemy territory. A hinged plate of armor can be instantly 
dropped over the windshield and is provided with ports pro- 
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tected by adjustable shutters. The power plant and gasoline 
tanks are completely covered by armor plate and the front. 
wheel tires are practically bullet-proof. 

While the cars are usually covered with canvas tops, 
these are removed when going into action, Each car is fitted 
with a 2-way radio, fully protected from interference from 
the ignition system. By means of this radio, all information 
is available at headquarters as soon as obtained, and change 
of mission can be communicated to the crew instantly, 


THE erroneous idea that only a few companies share jn 
the work of national defense is completely dispelled by a 
recent survey of the extensive subcontracting system set up 
by the three companies participating in the prime contract, 

Indicative of how far the automotive industry has come jn 
specifications and standardization, 186 different companies 
are producing subassemblies for these vehicles. Frames come 
from the A. O. Smith Company; front and rear axles from 
the Timken-Detroit Axle Company; transmission and pro- 
peller shafts from the Spicer Manufacturing Company; 
steering gears from the Ross Gear & Tool Company; radia- 
tors from the Modene Radiator Company; starter generators 
and electrical systems from the Delco Remey Company, and 
engines from the White Motor Company—to mention but a 
few. From this base the subcontracting system for these 
half-track cars has fanned out from coast to coast and em- 
braces a fairly representative cross section of American in- 
dustry right down to the mines and forests. 

It is estimated that these primary suppliers alone employ 
more than 160,000 men of whom 64,000 probably are en- 
gaged in defense work. Furthermore, the estimate shows 
that these 186 firms are buying from 7,800 secondary sup- 
pliers with some 6,788,000 employees of whom 2,710,000 can 
be estimated to be engaged in defense work. This is only 
part of the picture, because these 7,800 secondary suppliers 
are in turn purchasing from a mammoth number of other 
suppliers in at least 26 states. A long list of raw materials 
and a multiplicity of processing operations in all kinds of 
mills and factories are involved, as well as every kind of 
transportation facility. 

All three companies participating in the first order for 
10,000 scout cars and personnel carriers built new plants. 
The Diamond T Motor Car Company and the Autocar 
Company erected plants for assembly. The White Motor 
Company converted two of its standard assembly lines to 
scout- and personnel-car assembly and erected a new building 
in which to test the finished units. 

While the White Motor Company runs the finished 
chassis to Canton, Ohio, sixty miles away, to have the 
armor-plate body put on, both the Diamond T and Autocar 
Companies erect the bodies in their own plants. Diamond T 
builds the body on the chassis on the assembly line, while 
Autocar fabricates the body on jigs and fixtures on the 
second floor and drops the whole structure onto the chassis 
on the ground floor. The final half-track cars M2 and per- 
sonnel carriers M3 were the combined products of the en- 
gineering brains of the Ordnance Department and _ these 
three companies, and contracts were let to all three firms to 
produce identical cars. So closely were the specifications 
followed, that cars from all three plants can be taken apart, 
the parts scrambled and put together, and the reassembled 
cars will run as well as the originals! The production of 
these vehicles is indeed a triumph of American industrial 
coéperation with the Ordnance Department of our Army. 
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Air Power and Coast Defense 


Has the Bombardment Airplane Made the UV. S. Invasion-Proof? 
Lieut. Col. Thomas R. Phillips * 


VEN if the United States had no harbor defenses it 

would be impregnable to invasion. And this still would 
be true if our Navy were inferior to that of an invading 
power, In spite of this, a great program of harbor-defense 
construction is proposed and is partially under way. One 
wonders if this program has been devised with full reali 
zation of the ability of air power to perform many functions 
of harbor-defense installations. The United States is about 
to build harbor defenses to make the country secure for fifty 
years to come. Is this really looking forward or are the 
harbor defenses being provided to cover the fifty years which 
have just passed? 

The argument by which coast defenses are sold to the 
public is very much like the argument of the book salesman. 
It is not the books he is selling, but rather an education for 
the child. Harbor defenses are supported by the argument 
that they will prevent invasion of the United States, Actually, 
they never were intended to prevent invasion. If the need for 
harbor defenses depended upon their ability to protect the 
United States from invasion, it would be very simple to 
prove that no harbor defenses are necessary. Land-based air 
power has made the United States impregnable to a sea 
borne invasion, 

The attempted counterinvasion of Norway by the British 
supplied the factual proof of the well-established theory that 
sea-borne invasions are impossible against land-based air 
power. This particular operation took place under the most 
favorable circumstances possible for the British: The Nor 
Wegians welcomed their coming and desired their help; the 
British did not have to contend with any harbor defenses nor 


* ‘ 4 . . 
"Headquarters, Puerto Rican Department. Lieutenant Colonel, General 
Staff Corps, U. S. Army. 


enemy forces when they made their landings at Aandalsnes 
and Namsos—there was nothing to oppose them until they 
had marched a considerable distance into Norway where 
they met advanced detachments of the German Army; 
nevertheless, the invasion failed. 

Prime Minister Churchill gave as explanation for this 
failure “intense, continuous bombings of the bases at Namsos 
and Aandalsnes which prevented the landing in those small 
fishing ports of any large reénforcements and even of artil- 
lery for the infantry already landed. It, therefore, was neces- 
sary to withdraw the troops or to leave them to be destroyed 
by overwhelming forces. The decision to withdraw was un 
doubtedly sound, The withdrawal of these 12,000 men—less 
than a division—was accomplished with very great skill and, 
I must add, very good luck.” 

In other words, nothing but the “intense, continuous 
bombings” prevented the success of the British counterin- 
vasion of Norway. There were no harbor-defense guns to 
fire against the British nor were any German troops at the 
harbors to give the slightest opposition to the landings. This 
was purely a victory of air power over a sea borne invasion 


which had no aérial support. 


On the German side, the means to repel the invasion were 
quite inadequate. Germany had occupied the airdromes at 
Oslo and Stavanger. Oslo is 326 miles from Namsos and 220 
miles from Aandalsnes. Stavanger is 260 miles from Aan 
dalsnes and 420 miles from Namsos, Thus the German air 
forces operating against the British invasion bases had to 
operate from considerable distances. Not only that, but they 
were very limited in numbers—to the numbers that could be 
placed on four rather inadequate airdromes—and were en 
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gaged primarily in supporting the ground operations of the 
German troops who were driving through the Norwegian 
valleys in an effort to reach the British. 

Another factor of great importance in favor of the British 
was the short distance that the expeditionary forces had to 
go to reach Norway and the fact that their ships could ap- 
proach the Norwegian coast beyond range of German 
bombers closely enough so that the final run to the coast 
could be made in darkness and without fear of bombing. 
Bombing was possible only after the ships reached the 
harbors. 

It might be thought rash to conclude from a single ex- 
ample that impregnability to a sea-borne invasion could be 
considered as proved. The British effort in Norway was a 
very special case, however, in which every factor, except 
readiness, perhaps, favored the invader. If the conditions 
under which an invasion would have to be attempted against 
the United States are visualized, it will be seen that the prob- 
lem of invading this country would be infinitely more difh- 
cult than was the British problem of landing troops in 
Norway. Leaving aside naval interference, imagine a convoy 
of forty or fifty troopships crossing the 3,000 miles of the 
Atlantic Ocean toward the United States. The departure of 
such an invading force could not be kept secret. Our de- 
fending bombers would start attacking it a thousand miles 
from the coast. The attacks would grow in intensity as the 
convoy approached. The invasion might not be stopped be- 
fore it reached the coast, but it would be badly damaged. 

Imagine, then, this convoy attempting to come into a 
harbor and remaining practically stationary for days in nar- 
row waters with the entire bombing torce available to the 
United States working on it. The picture is incredible. The 
invasion would be doomed. No military leader would ever 
think of making such an attempt. The presence or absence 
of harbor defenses along the American coast would be of no 
importance whatsoever against a sea-borne invasion, as long 
as we possess ample land-based air power. 


Ir may be argued that naval vessels have not been driven 
off the seas within bombing range in the North Sea and 
the Mediterranean, and that convoys are operating occasion- 
ally even in the English Channel. The reasons that this is 
possible will be considered in more detail later. It suffices for 
the present to note that these ships are subject to bombing 
raids for relatively short periods of time, that they first must 
be discovered, and that they are not tied up at docks nor 
subject to bombardment for long periods. None of these 
favorable factors applies to an effort to unload troop trans- 
ports nor to the continuing supply and reénforcement of 
troops already landed. In Norway, the British landed their 
first troops but could not reénforce them once the bases were 
discovered and watched and bombed constantly. 

What leader would be willing to risk thousands of men 
packed like sardines in a transport under the bombing con- 
ditions that can be visualized? Churchill would not. And 
if these transports had to come across an ocean to be met 
with enormously more intense bombing, no leader would 
consider it. The whole business of invasion across the sea 
against ample land-based air power no longer is in the book 
of possibilities. 

Almost no other event in the history of warfare equals this 
in importance, For the United States, particularly, the con- 
clusion is transcendental. It makes it possible for this country 
to insure not only its own continental territory from invasion 








but, by the provision of a suitable air-base and airways sys. 
tem, to insure the impregnability of all North and South 
America. If this country takes advantage of the defensive 
powers given to it by the bombardment airplane, its impreg. 
nability to military invasion is assured in the foreseeable 
future. 

The successful German invasion of Norway through its 
principal harbors—Oslo, Stavanger, Trondheim, Narvik— 
has been cited to prove that had Norway been supplied with 
adequate harbor defenses, or if those defenses had not been 
tricked into impotence, Norway could not have been invaded 
by the Germans. To quote one protagonist: “The salient fact 
was that the Germans went on in unopposed, tied up at the 
docks, put their men and supplies ashore, and proceeded to 
overrun the country.” From this was deduced proof that had 
the Norwegian harbor defenses functioned effectively, the 
invasion could not have succeeded. Historically, however, 
most landings on hostile shores have been made away from 
harbors, and the troops have proceeded overland to capture 
from the rear the harbor defenses and the cities they pro- 
tected. Norway did have harbor defenses, and good ones, at 
Trondheim and Oslo. It was easy to trick them, and once 
the Germans were within the harbors, these defenses no 
longer had any value. 


MUCH more important was the fact that Norway had no 
air force. Had a Norwegian air force been in existence, it 
would have been able to block the German invasion of 
Norwegian harbors just as effectively as the German air 
force later blocked the British invasion of Norwegian har- 
bors. And this would be true whether or not Norway had 
any harbor defenses. In the case of the ports distant from 
Germany—Trondheim and Narvik—an ample Norwegian 
air force would have made German operations in these ports 
impossible. They were too distant for hostile operations to 
be protected by German air power based in Denmark or 
Germany. Even Oslo is 200 miles from the Aalborg airport 
used by the Germans in Denmark, and a small air force 
should have been able to best much larger German fighter 
forces that might have been used to protect the landing in 
Oslo. The Norwegian harbor defenses were made impotent 
by false messages or treachery. Within an hour, their use- 
fulness had vanished because German forces had _ passed 
them. The air forces might have been tricked for a short 
time, but since air bases usually are back from the coast, 
their impotence would have been of short duration. 

Air power has still another advantage as a defensive force. 
This is its ability to assemble and concentrate its entire power 
for operations against a single point. Harbor defenses are 
immovable, and the individual forts can give no assistance 
to the forts 50 or 200 miles away. But all the bombing planes 
in the nation can be concentrated so as to apply their power 
at the single threatened point, and this concentration can 
take place with almost incredible rapidity—in a day or two 
at the most. 

Harbor defenses never were intended to prevent invasion, 
although they have an incidental mission of providing ar- 
tillery support to the defense against landing attacks within 
range of their weapons. There are plenty of good reasons for 
constructing harbor defenses, but the prevention of invasion 
of our shores is the least of these and is only incidental 
to the others. 

The ability of air power to prevent invasion is the question 
of air power versus sea power. The present war has shown 
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apparently contradictory results in the struggle between air 
and sea forces. The contradictions have been apparent only. 
In general, they can be explained by the time available for 
bombing, the distance over which bombing operations must 
be conducted, the number of bombers available, and the 
weather. 

Prime Minister Churchill stated one time that 200 or 300 
bombs must be dropped to insure hitting a naval vessel. This 
could mean a single trip by roo to 250 planes, or 10 trips by 
10 to 15 planes, or 100 to 150 trips by a single plane. If it were 
15 planes making 10 trips 500 miles from the base, 10 days 
would be required to let this air force drop enough bombs 
to insure a hit on the naval vessel. It can be seen that effec- 
tive bombardment of naval vessels either requires a great 
enough number of planes to insure hits in one or two trips, 
or else that the target ships should be stationary in a harbor 
where they can be bombed on many successive days by a 
smaller number of planes, if these were all that were avail- 
able. 

Naval vessels are much harder to hit than merchant ships 
or transports. Warships are armored, are usually of very high 
speed and capable of dodging, and have a tremendous num- 
ber of antiaircraft guns to interfere with the bomber’s aim. 
Thus, although two hundred to three hundred bombs may 
have to be dropped to attain a hit on a naval vessel, merchant 
ships which act as transports and are the carriers for invad- 
ing forces probably would not require more than a quarter 
as many bombs to hit them. 


PRIME MINISTER CHURCHILL explained the failure of 
the British fleet to operate in the Skagerrak on German com- 
munications to Norway as follows: “But immense enemy air 
strength, which can be brought to bear on our patrolling 
craft, makes this method far too costly to be adopted, Im- 
portant forces would have to be employed in order to main- 
tain a steady surface parol and the losses which would have 
been inflicted on the patrol from the air would undoubtedly 
very soon constitute a naval disaster.” In other words, the 
British patrolling vessels would have had to remain on duty 
in the Skagerrak subject to continuous bombing by immense 
air forces. The operation was impossible, and the British 
were correct in not making the effort. 

Prime Minister Churchill’s objections to operating in the 
Skagerrak were abundantly proved when the British fleet 
operated under similar conditions in attempting to prevent 
the invasion of Crete. After the loss of four cruisers and 
seven destroyers, the fleet withdrew. Here the real factors in 
the question of air power versus sea power were demon- 
strated in one operation; namely, immense bombing forces 
and the fact that the ships would have to remain subject to 
bombing. 

Malta also shows the impossibility of a fleet remaining 
within range of large bombing forces. It is only sixty miles 
from Italy and is untenable as a fleet base. The fact that the 
British still hold it is of minor importance. It is no longer a 
base—it is just a piece of land. On the other hand, Gibraltar 
—750 miles from Italy—hardly has been bothered by bomb- 
ing. The distance is too great for bombardment operations 
to be carried on with the necessary mass and continuity. 
Gibraltar is protected from massive and continuous bomb- 
ing by distance. 

Convoys operating in the North Sea, the English Channel, 
and the Mediterranean gain partial protection from the time 
element. By making use of darkness to pass the more dan- 





gerous areas, the convoys are within effective bombing range 
too short a time to be disastrously endangered, unless mas- 
sive bombing forces are on hand to operate against them. 
There have been many ships lost and other ships injured, but 
the damage has not been great enough to prevent occasional 
passage. Scapa Flow, 300 miles from Norway, has been made 
untenable as a fleet base by the bombing threat. In this case, 
Germany has a sufficient number of bombing planes based 
closely enough to make the danger of remaining at the base 
too great for the possible military advantages that would 
be obtained. 


IN the Mediterranean, Italian air operations originally ap 
peared to give the lie to all these contentions, Failure of the 
Italian Air Force to be more successful in preventing British 
convoy and fleet operations close to Italian and Libyan coasts 
was one of the major mysteries of the war. The British even 
penetrated the Adriatic (at night), December 19-20, 1940, 
and bombarded the Albanian seaport of Valona without 
aérial interference by the Italians. It is now apparent that 
Italian air power was not operating in sufficient mass in these 
waters to perform its missions effectively. When it was re 
enforced by German squadrons, the last British convoy to 
pass through suffered such extensive losses that no more con 
voys have been attempted. The war has showed one fact 
conclusively—air power dominates sea power in narrow seas 
and near the coasts. 

Was not the insufficiency of Italian air power in the 
Mediterranean one of the inherent weaknesses of air power? 
And if air power is depended upon, are we not apt to find 
that it may be unavailable at the critical time? Harbor de 
fense~ are so comforting. The big ugly-muzzled guns are 
always there, ready and waiting—a definite assurance of pro- 
tection for one little spot for all time. Doubt as to the avail 
ability of air power can be dismissed as far as the United 
States is concerned, We shall always have it in the future in 
ample quantity. And instead of a dozen or two dozen guns 
defending a harbor, we shall have two thousand or four 
thousand bombers ready to be concentrated for the defense 
of any point, not of harbors alone, but of all the beaches and 
all the coasts. 

Harbor defenses in the past were constructed to perform 
the following functions: first, to permit movement of our 
naval forces in and out of harbors; secondly, to protect har 
bor facilities and ships in the harbor from naval gunfire and 
torpedoes; thirdly, to prevent enemy ships from entering the 
harbor; fourthly, to furnish incidental support to defense 
against landing attacks within range of the defense guns. 


WHAT has air power done to these missions? If a hostile 
fleet cannot remain on guard outside a harbor to prevent the 
exit or ingress of our own fleet because of the threat of bomb 
ing, then no harbor defenses are necessary for that purpose 
alone. Except for hostile air power the British fleet might 
have been maintained close to the Skagerrak or to the Kiel 
Canal or to Heligoland, This mission of harbor defenses is 
ended, Air power can perform this mission far more effec 
tively than guns ever could, since guns never had the neces- 
sary range to provide ample maneuver room for a fleet 
leaving a harbor. 

Protection of ships and harbor facilities from naval gun 
fire and torpedoes is still as necessary a function of har 
bor defense as ever. The European war has shown that ships 
can stay within bombing range at night long enough to make 
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raids on shore installations. The French and British both 
raided Italian shore installations and escaped with minor 
damage. The British have raided the Dodecanese and the 
Libyan coast and have escaped without serious injury, The 
British bombarded the German-held airdromes at Stavanger 
from cruisers for several hours. Thus the experience of the 
European war seems to prove that air power is not yet 
sufficiently strong to prevent raids and naval bombardments. 
Harbor defenses must be provided for this purpose. 

Whether or not air power can deny enemy ships access to 
harbors and adjacent waters depends upon the nature of the 
harbor. In such a harbor as Puget Sound, where hostile ships 
would have to steam 300 or more miles to get in and out, 
and where they never could be lost sight of in the narrow 
waters, air power should suffice to entrap the raiders. They 
might get in, but they never could get out, In the case of 
shallow harbors easy of access, the problem would be similar 
to that of a naval raid: some guns would be required to 
prevent a raid, but air power would be ample to prevent the 
continued use of the harbor. 

The question of the ability of air power to prevent in- 
vasion already has been discussed. Harbor defenses never 
were built primarily with that end in view, and this question 
certainly needs no consideration in their construction in the 
future. This affirmation, however, applies only when the 
defensive air power is immeasurably superior to that which 
can be brought against it. The case of a German invasion of 
Great Britain across the narrow English Channel is different 
from an invasion across the ocean, since, in the former case, 
the invader’s air force can operate from land bases. Against 
some of our foreign possessions an attacking naval force 
might be able to bring superior air power on carriers; hence 
all the old missions of harbor defense apply with full force to 
them. 


IN the July-August 1941 issue of Army ORDNANCE (Vol. 
XXII, No. 127, p. 46), General Hagood gave a 13-point 
program for coast defense on which $200,000,000 would be 
spent. There was little to cavil at in this program except that 
it appears to have been based on the obsolete missions of 
harbor defenses. For example, General Hagood recom- 
mended new harbor defenses in the Houston-Beaumont area 
of Texas with special reference to the protection of the oil 
fields. Beaumont and Houston are inland ports with narrow 
channels leading to them. No naval force or transports could 
live for twenty-four hours in these channels under bombing 
attack, 

This proposal obviously was intended to prevent a sea- 
borne invasion from capturing the oil fields, since they are 
not close enough to the coast to be bombarded. Air power 
not only has made such an operation impossible, but new 
American defenses closing the gaps into the Caribbean 
through the Greater and Lesser Antilles will make this sea, 
through which the Gulf ports of the United States must be 
approached, a trap which no hostile naval force or transports 
ever would dare to enter. 

The West Indies, if fully exploited to close the Caribbean, 
furnish complete protection for the American Gulf Coast. 
Not only are no new harbor defenses needed, but those now 
in existence have little further reason for being maintained. 
And not only do American defenses along the Antilles pro- 
tect the Gulf Coast, but they also secure the northern shores 
of Venezuela and Colombia, the Panama Canal, and the 
eastern coast of Central America and Mexico. 


——— 


On the other hand, many new seacoast-gun installations 
for the protection of factories and bases from naval bom. 
bardment might very well have been recommended, Nayal 
air-patrol stations will be constructed at many new points jn 
continental United States and the Caribbean Sea; since these 
are for seaplanes and are close to the coast, they are subject 
to naval bombardment during raids and must have seacoast 
guns to keep enemy raiders beyond range. 

Naval bombardments and raids are much more probable 
now and will be waged against many objectives that would 
not have been attacked in the past. International law for. 
merly exercised some control against the bombardment of 
open towns, even though factories were engaged in pro- 
ducing war materials in them. Bombardments once were re- 
stricted, but air warfare now has broken down all scruples. 
Today, any factories or facilities of military value close to 
the shore are apt to be bombarded from the sea. These will 
have to be protected along with all new naval shore stations, 
Thus, many new harbor defenses are required, but at differ- 
ent points than commonly visualized. On the other hand, a 
number of the old harbor defenses constructed for now non- 
existent missions do not need modernizing. There is no need 
to destroy them since their maintenance on a caretaker’s 
status and eventual occupancy in time of war by the Na- 
tional Guard does not represent a serious drain, and they 


still aid in preventing naval raids. 


CAN we depend upon the present ability of air power to 
provide for certain of the functions of coast defense, or will 
conditions change so rapidly that air power will not be able 
to fulfill them in the future? Possibly naval protection 
against aérial bombing is at its lowest point at the present 
time. Most naval vessels now in commission were built at a 
time when aérial bombing was not a serious threat. The re- 
sult is that they are poorly protected and not very effectively 
armed against it, Naval protection may improve so greatly 
that bombing will not remain a serious threat, at least against 
battleships. 

However, even if this takes place, the present relationship 
between air power and sea power will not be changed. 
Transports and small naval vessels will continue to be vul- 
nerable, even though they may be better armed in the future. 
On the other hand, bombing accuracy may improve fast 
enough to overcome advances in protection. Here again, the 
present relationship may be modified slightly, but the funda- 
mental factors are not likely to change. The only foreseeable 
change is that improvement in bombing accuracy and the 
availability of large numbers of bombing planes may make 
naval raids less likely, hence there will be a smaller require- 
ment for coast-defense protection against them. 

Air power has not superseded coast defenses, but it can 
perform some of their functions more effectively than guns 
ever did. On the other hand, the increase in naval air in- 
stallations on the shore, together with acceptance of bom- 
bardment of nonmilitary installations as legitimate targets, 
makes more harbor defenses necessary for their protection. 
Any harbor defenses constructed or modernized should take 
into account the ability of the bombing plane to perform 
certain of the old missions. 

The bomber has made the American coast impregnable to 
invasion. This is the most important military fact that can be 
deduced from the European war. If new harbor defenses are 
to be constructed, let them be built with our eyes on today 
and tomorrow and not on yesterday. 
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Statistics of the Current Program 

The following list includes ordnance production contracts of $40,000 and above placed with private industry from 

June 1 to August 1, 1941; it does not include orders placed with the arsenals. Previous orders in the rearmament 

program were listed in the six preceding issues of this journal, starting with the September-October 1940 issue. 

Artillery Matériel and Components 
Facility Amount 
Bendix Products Division (Bendix Aviation Corporation), South Bend, Ind.................. 6c ce eee eeeee $ 336,142.00 
a a ia nal a ia Ik Side GW SET A iG A RA WE ee OOO 44,950.00 
itenatey lee UNE Gt DERCND G., TPUNONR, Bihc cc cccccckccccccncveaseseccusasesessesvcesesenis 93,836.00 
ee es ae ee rr i es ae cache arith ht eeb Ord beeehiaseeae a hae ea elee 468m 44,230.68 
Ee A, EU NS SE ohne tne ho e.n e088 94059006 cb Rees SeeNed een ewe Sa ea eaten 2,942 ,900 .00 
By-Products Steet Corporation, Comtesville, Pa... .....ccccccccvesssssccnescesccessesnes pitta aa iote ah 56,871.45 
rrth FU EA, CG Ns Be a oo shied deci ccescerssecens Sends eenenenneseces ene’ A 3 trae A 1,395 ,000.00 
Climax Molybdenum Cain Langeloth, a eT a a rT ct se a ieee mies 102,978.91 
Colt’s Patent Fire Arms Manufacturing I oe alee el a Oe whee See 3,319,466 61 
ee i TE he ae oy web ead ba NEE SE eRO Ay RON DD eae CORA e Renew 357,144.06 
es ee ee ee I, Wo bas dn oa a oe 88 a ae KOR SS SSM AMGE SEDDON R CREE SRD OOS ES 124,087.20 
ies Dees canes Cee, CORR EE, OG, Wo cae cs ek cbse S cee seseacteaesstbenesedecus 144,246.82 
es rr a er i i ce. ce nae wed eae BOASE SNES TOONS ERO OSES at peat ase a etlaraden 84,598.25 
es ee cas eke keke eee ate kes kanes Wee eae Wem eres rei 56,396.72 
ee a i ee ee ede E CEO SCT NSERC ASS caw Sake Ame ewe a oes eee Say Riker a P= 115,871.05 
ee 2 ee ni ae ch Mae ROKER bdCe PARES OS debbonnearee skies Selena awe cite 3,880,000 .00 
RNS PE MNES Ct, PEPUNOUID, BENE soso eee ccc deer esdescerecnonecnsocussaeecsens Se Se ... 12,582,300.00 
eee eee ee eee SS, ee ee rer rrr ry TT rrr rere rr cre 180,618.88 
Mechanics Universal Joint Division (Borg-Warner Corporation), Rockford, Ill........... SA ee es, mays 251,100.00 
eg RR EER rrr ot eae er a ae ee ey ee ee ee S Do ented katt 1,221, "685 81 
a a nn Ui a eae OSA ROHNER OO ORDS AKT EMRE A DKON SD ORO MERE 807 , 300.00 
ee ee ee re i ne vn sie en es bh 6 SKS CSSA CESSES NSS KRW Swe ae sr natin ata bv a : 131,840.00 
Pennsylvania Forge Corporation, Philadelphia, ‘Pa PNR a ERIE ae teal aay Le COLE ep POEL en RI cl Ae eee Pere yn 969 ,629.40 
Pullman-Stendara Cor Manutactaring Co., Hammnotd, Tad... ....occcccccecccscnccccesccveeseccessesese 900 ,000 .00 
ee Se ae a i ae oS we WOE SS SOON HOMERED ENN SESE eS NS oe SAGO ARE WORT EN 127,050.96 
Seeley Tube & Box Co., Newark, N. Edenh ees cee Ake aaah haa wee kaw eae eee eas 251,520.32 
Standard Steel Works Division (Baldwin Locomotive Works), Philadelphia, Pa................. 00 cece eeuee 372,708.10 
es ee re. Ce Cee cs ct Lee CAed be OTE NOR RRTSOS ASTRON FCESEAD ENCES VON SAGER CC EORS 237,221.17 
Struthers Wells-Titusville Corporation, Titusville, Pa.............cc cece cece eee eneees echo el evince wei 596,953.00 
2 EI IR Se ee renner er re eee er eee ett ee 942,114.75 
eee eee EE ere TT TTT TT TEEPE eee eee Te 1,220,199.40 
Datted Shoe Machenere Cormerntiom, TOsbe, BERG. non ccc ccc cccce re ccseccwnacsscesecss sich chien ek ae ae er 1,902 ,374.65 
Waterbury Teal Division (Vicwers, TNc.), WaterOUry, COMM... oo sc svcccnccuvscccccvccccccevcnsscensecses 267 ,684.00 
Tee SET CS. SO, DEOL, Fes 6 ick osc cn ccsviccdcnvesscwencesseneesenedssnenevescense 51,111.72 
es Nn i as da dul kwe.e dU RCK CERAM ATES CORR KE TEN KONC SCONES SR CRe OER 69,922.95 
Artillery Ammunition and Components 

eens: Ses i i ee ca wkd Uae eNes 64 NKSOEE EN SHORE RES ESSE BAECS OUR SEMAME SESE OM $ 198,820.55 
i ee ch hapa e CARER REM Oe AEA e SARA wee heer ewe wine 730,800.00 
es Cn Ve ek SSMS CES SANSA SM OSS WE eee desean eens 81 220 00 
a ok ed a Sani Gi a ek ae a enh ene wae eee 644,161.00 
American Forge Division (American Brake Shoe & Foundry Co.), Chicago, Ill............. ay ae a i ae 638,600 00 
American Steel & Wire Co. of Mew Seraey, COevenend, GiNO. 6.ccccccscccncesccsccccccesencovesesesecesen 156,679.17 
ESS RES Ne EEE EE Pere rene Perret eer Tree rT er TTT Serr re 48,800.00 
Auto Specialties Manufacturing Co.. St. Josephs, Daa ein a ahd wick Sie ae wR eae a ew wea ee a ee 595 ,000 .00 
See een eee ee ee SO re rr ee eer et Pr rere TTT oT Ter ere Clr eT 621,756.00 
Automatic Screw Products Co., Indianapolis, De ciks enn Sd kt nckh Mees PERN MARANON ERT ENS eee eee 233,612.40 
Bailey Prodmcts Caommaratiet, Tete Cie, BAG so ccic ccc ccccreccscceesessasecveesetersereccesesseeecsncs 125,860.00 
eee OS rer eer rrr Te rere evr rr TT Tre rre rT TT TT Te eT TS ee 339,765.00 
RRO te ee are ener ere eee ee et a eT ee emt tt 541,875.00 
om NR OEE SS er ee ee ee rr eer re Ca ee ee Te 83,900.00 
SPT TTT ee Tre TTI e eT OCULI PCT riiTieler TTT 15,469 ,035.00 
OE Oe RE nr er ee rr ere rrr re rt ; 180 ,000 .00 
Bohn Aluminum & Brass Corporation, Detroit, Miche. .......cccccccsccccscccccccccccceccccsccvsscesese 2,145.35 
Budd Manufacturing Co.. Edward G., Philadelphia, Pa... 2... ccccccvcccsccnccccccccecccccscsssecevecs 2,377,872 .00 
i be REN S OWE OREN REMENGT ON SERRA ES CON bb besee eee ae sae ore WA 910,000.00 
Cn Cerner Ce Ce, BE cnc deerne cess dS OSe ORAS OER SU SEDENSD AOS ON ER ESO ERS OS Hes 270 ,987 .50 
Carpenter Container Conporetion, Broative, I. Wisc osc cccccscacccsaccescccccseccccssesesecosenseesss 69 ,938 .00 
Casco Products Corporation, Bridgeport, Conn............sccccccccccecccescceccccseeesesesesseesesees 100 ,908 .00 
Chase Brass & Copper Co., Waterbury, Comm... ...ccsccccccccccccccccccccccccssesccessesesesseseceses 1,696, 386.91 
Chemursic Corporation, Richmond, Va... .sccccccncsscccvsccsscoccsencsccesceusecessseseseseneveenes 48,585.00 
en es cbc eee ebeee CeO K SENS RES Cee SE ENON SCENES CHER CONS OTRAS S OREO ESS 327 ,684.40 
ns een ee ee, Ce. cak ewe tee 56s e AS OK ORS ws bRONeebA TOR OdESe ONES SOREN EEE 62,293.15 
CO I i a VER OM ACES MOCO CR EDOM SENOS ONN VS SOS CROC OT ETON eee 138,050.00 
Crompton- Adelphia Corporation, ONE eT ere rrr rr eT eT eT Te Te TT eT TTC Ue Le 5,845.89 
errr TTT TT TET T TTT TTC eT Te 3,150,000 .00 
ee eS MAREN A WOee CMSA ROKR A ERAN OK Dba eee 1,291,408 .00 
Delco Brake Division (General Motors Corporation), Dayton, Ohio. ......... 6.060 c cece ce eee eee eee tenes 1,359,320.00 
Delco Products Division (General Motors Corporation), Dayton, Ohio. .... 1... 6. cece ee eee eee ee eens 924,260.40 
SE RE BS eS A PEM Ty rrr rT eT rer eee eC TCE TEC TT CCL LLL 234,770.00 
OS SR OOS er rere errr rT Te TT rT TT Ter TET LE TE 150,392.60 
80 ,000 .00 
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Ordnance Production Contracts 
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Facility 
Easy Washing Machine Corporation, Syracuse, N. ¥...........cececcecec cece cee ence esses eeeseseeseeees 
Eclipse Machine Division (Bendix rr ree CON Oy Woe gra dos conceit oa sakes en nee swans 
Edgemoor Iron Works, Inc., Edgemoor, Del. ..........ccccccccscecccc ec ere seen ce seers sseenereseseses 
Electric Vacuum Cleaner Co., I le ac tarnaia iim ae A AAR RRO LN NE Oh OUR a ae a eA 
Falls Screw Products Co., Cuyahoga Falls, Ohio. ... 2... ccc ccc ccc cece cece secccereceeseceseeseceseses 
Faultless Caster Corporation, Evansville, Ind... .... 2... ccc cece cc cccccccncccccceesceceseeecessceseces 
ee ica le eS W TE Hk GA NOES CANS Oa CE RS he OM ROS ae Mgr Ren 
= See oe a Oe ee er ere me ee ee re eee re ea 
Fulton Sylphon Co., Knoxville, Tenn. ........cccccccccccccccccscceccescrecesesessevesesssesceeces : 
Gasden City Pinting Co... Citongn, Tl. ooo co cc cwsccicccccsccccicccccceseceseveevererceeeeeceasevesseses 
Cal SORTER, TC., TE, CI eg an 5 co coca ic Seis cea ede we was odes anes eee osase cones Sarciatacee Wie a 
Gillette Safety Razor Co., Bostom, Mase.. ........ccccccccccsccccccccsweresceesceeeesessccrsescceceees 
Globe Machine & Stamping Co., Cleveland, Ohi0.... 0.0... ccc cece cece ccc n ccc e cen eresecseseeeesseseues 
oe eee eee aa err rere Sr rr Ter errr errr rr eT rere Ter eT ee 
Grapho Products, Inc., Indianapolis, Ind... ..... 660-22 eee e cece e eee nett eee eee e eee eee e ees 
Gravecs Bent Comtrol, L6G... Limweoed, Call o.oo o.cccie sc ceeccccescecscscccecsecsseenesiesesseseceonceses 
Guide Lamp Division (General Batere Corporation), AMGereoR, IAG. ... ..- ooccccececcsecvcscesuvccscess : 
Harding Machine Screw Co., East Liberty, Oli0. .......ccccccccccccescccccccccccscness ae haa Poe nie 
eee ee et en ee ee ee eee. eer ee ee ye ere eee ee ee 2 
ee ee ES Pere rer eee eer Teer ITEP TORE Tee Ee Rey RAR sant ey 
Frotden Co... Jot S., Attleboro, MAG. 2... cccccccccccccccccceseccescesesseseeeesesens Bs terariatacta areata ar dista 
dit AAA EON EMEA CSE OS AN Reh eee 6am pees eta tae seers 
Beedle: Co. ol Pomerania, Tecate, Ph Yao oni osc ccc cceisieiisiccsewdvcwcseccceesecvacssereeens 
Indianapolis Drop Forging Co., Indianapolis, Ind............ cee ce cece eee e eee ee ee eee ereeseceneee ee 
International Business Machines Corporation, Rochester, N. Y...........20 eee cece ee eeeees ae — 
EE RR SE EEE Sr Pee re er ee ee ee ee ee ee ee eee ee ee ee ee 
ee Peer rr ee eee CUTE Te TET TCIT CELT Te eee Ve es eae ae ak 
Jones & Laughlin Steel Corporation, Pittsburgh, Pa... ........ccccccccccvccescccess oy eee Se ees 
ming-Seeley Corporation, Ann Arbor, MICK. ....005 sc cccccc cree vcccccesceceeverecesees ‘ rae 
Ns es cn a mg Kase ka WED RSE ERS OE eee wae Se EA Ee Aether Sie een Hoke ny Me ne eee 
EN EE OS eer errr rr err ret er eer eee eT eT ee eT ey 
a isc adn ae RE KG OAS he Oa RRR ON Dae ROE ae whee were Luaen coleman 
Lincoln Engineering Co., St. Louis, Mo.............+.-++:- DL AE eatery ac uae eieio ae iG naw waar a ee Re 
ee SE ES Serer re err Tere Te ETC CRe LECCE LT Le ee Le weiss hia raceme wtistaod mice 
Mack Molding Co., Wayne, N. Y. caren 
Marchand Calculating Machine Co., EE ELLER LILLE AAR EET AL ree 
Mechanics Universal Joint Division (Borg-Warner Corporation), Rockford, Ill. ............- 0 see e eee eeee 
Metal Manufacturing Division (U.S.L. Battery Corporation), Long Island City, N. Y....... EP RE Roe nee 
Baetal Products Corporation, Miami, Fim. .......c.csscccccccccccwecccnerscceresecosseesssesesssesencses 
Middlesex Paper Tube Co. of New Jersey, Tremtom, Ni. J... .cccccc ccc esccsccowscccvcccvescevcvcesese 
Dactor Weel Corporation, Lamstee, BEIGE. « «uc ccessccwccccsccccesccesscnsncncocesess ee ey ee aye 
ND SUCRE TO, WERINNE, CIID a cc cc sce cenecevesecceaveccatsneeesectees ME pe rere 
en ac REET CORSE RR DE TER AY Owe ewe a Oe mW a eieieta aie alia 
Te 2 acing Wiican Sines PAK US ASAE EO KORE CSM LES SSS aS wee SONOm 
Neptune Meter Co., Long Island City, chi ea ae Ne aoe a ne og) glad. wiatidea elk moh iene aw are ach 
a SS a a Rica cia wa area h ak wm oleae a aero aN see WSO Re eee aa WSs 
Norris Stamping & Manufacturing aa dn aes 5 Le Ae he a ee wea RGN we LDPE ae ore 
ES SB SEE PPC e rr eT Or T Tre CTE TIS TE TLE ECT sai eoas eens 
Ohio Brass Co., Mansfield, RE ee ee re re eee ee ee ee nee pee bt canted apc, 
Oil Well Supply NS ia ad ncaa eilign aio ele RW Rd Sw wd Rie Tele ela we yre ws es ; cane ae 
ee EES Re EE POUT OTET TT TETIL TUTTE ELECT UCC E TTT sits ehaistace raat 
Peco Manufacturing Corporation, Philadelphia, Pa. ..............cccecccsccccveccvcee iene aa elon emcees 
aCe SEGUE DEUNOEE GOP OUPREION, FUCCUIIINE, BIDs sooo cccecceccee ese esecenebeses sees scandent enene 
a ihe Vek AN DREN OHS ATS RO REN Cee ake ew aS wees RR pata mer ee 
eee Se | er re re ee ei - 
ees Ce CE Cs csc anise eke a ease NEP Ch ene han kee renew ens SRE eee er 
eS re rere rere rer errr ert TT err Tere re eee Tee eee ae 
Revere Copper & Brass, Inc., Philadelphia, Pa... 0.2.2.0. cceccccsecces eigtaceaee baa a Sees eGien eae 
meode Istend Paurics Co., Pawemcmet, Be Fo. cccccccccsccccssenwcses Tate ae ee eee a ehanckaewd 
Riverside Metal Co., Riverside, al daa ie eS ee Am WOR NCH WE KORE RR Slee RA Ge eget eae 
Robertshaw Thermostat Co., Youngw RN alan Aneta : Fieve eee este one ae 2 artes ve 
myereon & Haynes, Inc., JACKGOM, NEICK. ... 0.2 cccsccwccccscccses See ey ee Bene ee aoa ekata elle ac ecve 
Sargent & Co., New Haven, TS a eed i andl wie Baio le ie adie ae ee A ek bale ww ols 
Schwitzer-Cummins Co., Indianapolis, SR ah pte vaste arise hance ie Aiea eal Se eee nm 
ee OE Re ee re re errr e PT ee eT eee ee 
Se, Gl, I, SIN 6 op nk once ne READ OS RWW Re Swe ihiectacas Naaciadoe ree lator a ease ore ae tan aol ke Sek eae 
EE ES RS SE SRE ETRE E TEE ETT TTT PET CEEOL eee TUTTE LEE 
Smith & Corona Typewriters, Inc., L. C., Syracuse, N. Y......... Signe ain ahavatlny Resacs Gana aoa nae ee kas 
Southern States Equipment Corporation, Birmingham, Ala................0-eeeeeeeees pital a ene eae aa 
Seemed Comtummer Carperetion, Hi Omeen, IN. F565 ccs ccciceccecsusceeecencscssesese Mente eee ie 
NS OS ESOS ER RR een er ee eT eee re ee ye aloes 
Stewart-Warner Corporation, I a gi pa he crt a A ww I Oe TN le 
Stockham Pipe Fittings Co., Birmingham, Ala........... sacar areca asad Ss eee eis aN a ae set eer 
stoner Manutacturma Co., Aurora, Ti... vccciseseccscccevess SP TT er rie aoe a eae note 
Susquehanna Mills, Inc. New NR TA ache Gina aaa en dice Sane ne, Beer oh ae 
Titan Metal Manufacturing Co., Bellefonte, ber i eenpeedepoialei pence ae naa Gem de ies oe ae Hee 
I td he aaa gr a ag ah tie Wis Me ie wd BOR ina pee wk ne SEE as 
Tri-Metal Products etd NSE SELES EA PIAL TY ET ETE PEER Serer 
eee ee ee oe ee er: reer ter ree rrr rer ry ie ta Seti d Ri ase 
Union Drawn Steel Division (Republic Steel Corporation), Massillon, Ohio................2000e eee eeee - 
Cae See Gk DUT CNIS ©, DOIUUEy Bs ccc ccc cect ee seseresanaccssessessececnseees , 
Se SE OE ee ren ere err er rr ee pe 
Westinghouse ES EE ee ee ee ee rr ee ee err rt ere ere errr Ta 
Willys-Overland Motors, Inc., I ee Sales hs (a gal a ceo Cente arin ie Seca Ok os Teal Mime em pe 
Wyckoff Drawn Steel Co., Pittsburgh, a a ak ie ena Rig en Bk ORR ECR Gat a ale ka eR ON 





Amount 
53,886.00 
405 ,000.00 


8,500.00 
8,750.00 
2,500.00 
5,670.00 
4,780.00 
64,911.00 
139,998 00 
925 ,000 .00 
47,350.00 


»279,875.00 


720,000.00 
947,200.00 
130,000.00 


, 206,960.00 


86,338.00 
45,890.00 
48,510.00 
71,700.00 
086,400.00 
420,700.00 
$00 , 500.00 
188,240.00 
738,394.63 
276,209.43 
73,080.00 
3,932.80 
35,000.00 
5/720 00 
56,600.00 
386,100.00 
137,311.00 
49,680.00 
219,700.00 


1,586,000.00 


550,000.00 
140,600.00 

49,648.00 
231,470.00 


, 311,944.00 


268,180.00 
362,880.00 
72,580.00 
677 , 396.00 


2, 207,201.00 


192,387.50 
340,000.00 
243,250.00 
648 ,050.00 
92,557.50 
77,954.50 
449,940.00 
295,155.00 
317,800.00 
248,688.72 
54,104.78 
345,400.00 
507 ,017.50 
112,077.00 
304,716.00 


, 319,660 00 


286, 300.00 
320,000.00 
544,000.00 
480,000.00 
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Ordnance Production Contracts 








eee Small-Arms Matériel and Components 
acuily 


Allegheny Ludlum Steel Corporation, Pittsburgh, Pa................ cc cece cece scans 
Auto-Ordnance Corporation, Bridgeport, Comm... ........ccccccscccccccccecscccs rine 
ee rig nik nacho nen Aah w ake hhh che ESUE AR ah ORK SYS 
eteeremees EF T, Gee Wi sy SURES Bos a 0 cow ee vaneecee se bbeweerereceves 
Central Steel Tube Co., Clinton, Iowa......... Pan hb mene View Bawa a baalks ; 
Colt's Patent Fire Arms Manufacturing Co., Hartford, pe a RENN AES ARPES SNES 
ete ee rrr rer ee 

ne ee a as Ca eune bimwe Ghia wee Reads wees 

Se i Ci Se PRs cen cn ccs bodes benebsensbedseeaadeeies 

Fort Pitt Bedding Co., Pittsburgh, SERS Pa eee el a ee Ae Jkeceneet 
General Motors Corporation, Detroit, Mich.................... Staines Seaneigtletieraediatel 
Gilbert & Barker Manufacturing Co., West Springfield, ("eae aie: 

High Standard Manufacturing Co., Hamden, Conn............. 

International Silver Co., Meriden, Conn.................0ee008. 


Sehere Gan Co... Bineek. IN. Yn... sca scuce siatierta lesanatar a aatet tee ; 
Lamson Corporation, Syracuse, N. Y. ay ee ene a eee eee eee 


McCord Radiator & Manufac turing Co. , Detroit, “Mich..... ais R.ooiia 
Morton Manufacturing Co., Chicago, lil. De Pee ee ee ssp car ca te tag ease 
Northwest Metal Products Co., Seattle, Wa RR iteceiec ke sivnsat'é onic whe ta: reid Be 
Pick Manufacturing Co., West Bend, Wis.............. Pe ein eee aadrs Stein 


Remington Arms Co., Bridgeport, Conn................ 

Revere Copper & Brass, Inc., New York, N. Y 

Russell Manufacturing Co., Mide lletown, Conn......... ; wants sped aha aa a Sago ec 
Savage Arms Corporation, U a BE ene ae eee ee Pee eee 
Sparks-Withington Co., Jackson, Mich................... aaa eee 

Stanley Works, New Britain, Conn. ............cccccesceees ; 

ei ao. ee Ee Me edna cose ueeubaeeenee vt 

Superior Steel Corporation, Carnegie, Pa............ ik ke Eee EE oe ees Aol eee ke 
Universal Crusher Co., Cedar ~~ % ate ia ite Sah oo binh aks tela etre aaa Sa eae 
Washburn Wire Co., New York, N. Y................005. eRe nT ee 


Small-Arms Ammunition and Components 


Ch Gee ae ee ss inane eee nb anin eae SWweDe aw ateeeeuns 
ete DEMENE C i, NNR. TE Wack 6 sco ccs 6 sian cies vevsndncuiasvactweneaee ses , 
Firestone Steel Products Co., Akron, Ohio..............ccccceeeccccceeeecs Pas ee 
re en ee, I Ml gi 4b ek SW SNe OOO Se we ee eee Kew 9S 
en Sk RE ono cru wkslep a Gik’Giwn wk wh eed Sins aoe emncen we ae weM mn 
Pennsylvania Smelting & Refining Co., Philadelphia, lena Seer ida atte ge tad wer aN tc 
ne a a ce oe i wa CS WEE RES AGMR ED CREME Thee KOR ONO GES 
ee <r or CP, cc hace de sene hs oh edu wh was dus Heee dn S's vei 
ee ee Ci, CR, PE, En ic com cause seibasds bw eee neds ee fatatenean 


Bombs, Pyrotechnics, and Components 


en Ee TE Ce, TO, Tn Bon ohne concranrcccevessnncwenwessannes< 
es san hale 00 en ew Sie a eels Ae eee we Wile ayaa whe ; 
Bethlehem Steel Co. , Bethlehem, oe Seine died awe aeiew acinar a aa teed wie ea ies 
Briggs & Stratton C orporation, Milwaukee, Shee Rae ae lpi neaen 
Chevrolet Motors Division (General Motors Corporation), Detroit, Mich........... : 
Chevrolet Motors Division (General Motors Corporation), Flint, Mich................ 
ne en ee os i a ene ee 4 a een ae 4 leh ale wb ie ee ee he sive 
Continental Roll & Steel Foundry Co., Coraopolis, Pa... ............ cece cece eee eeees 
Delco Products Division (General Motors Corporation), Dayton, Ohio............. ra 
Emeloid Co., Arlington, N. J......... Pee ce oe aie aaa Madan s ae a bleak outs el 
ee Cen 0 CP ES 0. 6 cae ck kincucaccedeasienvesseunevankn 
Co es CN Ck, SE SO, CS ag wowace bkanecewe ssn een eeseew eure 
ees eens OC : DE UR, on 5 cade sees skecnasesaeaetase anes 
International Flare Signal Division (Kilgore Manufac turing Co. = Tipp C ity, Ohio. 

Jupiter Textile Corporation, W arene. Die Wak akon an cd <6.0eesnecGedoeeewaeeeeavnn 
New England Spun Silk Corporation, Brighton, ae a a ae 
ey Sr rr ok i ee, ca ce neste bl ede 0 en ee ek eea eee ewe ee 
Perfex Corporation, Milwaukee, ra ee ny mee eee eee Oana 
Smith Corporation, A. O., Milwaukee, Wis. ............ccccceceeeces eye oe 
Thorrez & Maes Manufacturing Co., Jackson, Mich. ..............0008- . 
ee Sn. OR I, MI a no ed enna. br Ode ened ease eel 

Weaver Manufacturing Co., Springfield, Ill................ ot 


Powder, Chemicals, and Explosives 


Du Pont de Nemours & Co.. BE. 1., Barkedlale, Wit... cc cisccccsccscccsvcsvccecoseseces ec 

Du Pont de Nemours & Co., E. I., Hillside Junction, Pa. ..........ccccccccccscncces ne Bete fee eee 
Du Pont de Nemours & Co., E. 1., Wilmington, Del... .ccccescccesesccscsccccves riiwles SP ane 
Hercules Powder Co., Wilmington, Del. .......ccccccccscccccccccvccsescesccscseces Ae sce cesta ee 
sue Poder Con, CeO, CG, gv ok kc wes ccececsctoeceseceentetens cudesesnewewes ola as wale eal ark ata. 


Combat Vehicles, Automotive Equipment, and Accessories 


Allis-Chalmers Manufacturing Co., Milwaukee, Wis... ......+-eeeeeeeeeeee eee cecees 

American Car & Foundry Co., Berwick, Pa... ........+e-secececccceccceseseeeeeaces 

American Locomotive Co., Schenectady, N. Y......---+++-08: errr rrry Terr aimee takes 

Athey Truss Wheel Co., Chicago, Ill... .... cece cece cece screen scccesecceecececees ’ ; 
PE Th, FN Pa adic oc wh ceca cern stecnceeiesesesccucnan LWeeeudee etre wex ee ee 





ey nee Coe. Tr, CO i onc cc ccact bevsessansescevssueseeceeus EE ape Ae ag ee 
ee OS is ek ce hates bn eenseseeess teew essed ene cee enaner' pacar eine Ga ae 


Amount 
90,048 
416,655 
278,800 
3,003 ,000 
746.5 
10 
13. 
12 
4, 14. 400 
720, 000 
28 160, 


‘ 
,1 
1 
6 


, 294,062 
3°315'S0e 
836,160 
777,450 
47,647 

299 O89 
11,033,601 
402 ,000 
14,334,470 
72,000 
1,655,986 
156,200 
79,394 
54,826 

99 322 


— 


40,56 
5 } 
10, 293675 
142° 000 
1,628,625 
209 , 665 


an 
or a” 


i be DO 


3,058,856.35 


111,650 
142,250 


72. 687 
49/987 
64, 600 
664,401 
64,802 
41,900 
82,248 
76,500 
237,137 
54,534 
1,402,300 
1,711,530 
48,750 
55.500 
616,000 
350,000 
3,305,000 
131,502 


1,375,810.: 


68 876 


‘145,000 
178,840 
41,710 
2,797,488 


152,272 


126,418 
14,661,142 
1/982.995 
131,300 
6,318,601 


50 
00 
00 
00 
00 
50 


00 
00 
00 
85 


00 
36 
50 
70 
85 
56 
25 
00 
09 
00 
85 
00 
00 


00 
00 
00 
00 
00 
00 


00 


00 
00 
50 
39 
50 


10 
51 

00 
00 
SO 
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Ordnance Production Contracts 











Facility 
CS hd Se sg in id eA A Sin SS DAA REAM RRA Le Oe ea Oe a ee nN ee 
Carnegie-Illinois Steel Corporation, Chicago, Ill 
Chrysler Corporation, Detroit, Mich 
Continental Motors Corporation, Detroit, Mich 
Continental Motors Corporation, Muskegon, Mich 
Diamond T Motor Car Co., Chicago, Ill 
Eclipse Aviation Division (Bendix Aviation Corporation), Bendix, 
Eclipse Machine Division (Bendix Aviation Corporation), Elmira, 
OS EEE a Oa a ere 
Fruehauf Trailer Co., Detroit, Mich 
Goodrich Co., Akron, Ohio 
Goodyear Tire & Rubber Co., Akron, Ohio 
Guiberson Diesel Engine Co., Chicago, Ill 
Guiberson Diesel Engine Co., Dallas, Tex.................... 
Hetterick Manufacturing Co., Toledo, Ohio 
International Harvester Co., Chicago, Ill 
Mack Manufacturing Corporation, Long Island City, 
Mack Manufacturing Corporation, New Brunswick, N. J 
a ts re glee ca ean Ree bE Aa OHAELA SaaS a ee Oe ee ne ea Oe 
Sears Saddlery Co., Davenport, Iowa 
Sieg Co., Davenport, Iowa 
Ward La France Truck Corporation, Elmira, N. Y 


Fire Control 


ee he nan wasn de Aw ane aN AWE ARM AN SSSA w el kee hen kcave wa eeawed $ 
Eastman Kodak Co., Rochester, N. Y 
Elgin National Watch Co., Elgin, Ill 
Hobart Brothers Co., Troy, Ohio 


Tools and Machinery 


ee Ce Be ee 4 OE, I oso kins cd cc eens dcedanviadavtutad aban deecnas inves sacl 
Bliss Co., E. W., Chicago, Ill... 
Brown & Sharpe Manufacturing Co., Providence, R. I 
Bullard Co., Bridgeport, Conn 
Carpenter Steel Co., Reading, Pa 
Chambersburg Engineering Co., Chambersburg, Pa 
Cincinnati Gilbert Machine Tool Co., Cincinnati, Ohio 
Cincinnati Milling Machine Co., Cincinnati, Ohio 
Cleveland Automatic Machine Co., Cleveland, Ohio 
Elgin Tool Works Division (Hardinge Manufacturing Co.), Chicago, 
Firth-Sterling Steel Co., McKeesport, Pa 
General Electric Co., Schenectady, N. Y 
ee re i i a aha ete beebee eet eh ene ehias deena swt sasians 
Hannifin Manufacturing Co., Chicago, Ill 
Jones & Lamson Machine Co., Springfield, Vt. 
maeertiey Ge Temcwer COPORMGION, VOORE FMR. WOIDs 5.0 55 ie ce nsivsccccccsvccececcenscecinsne 
Kennedy-Van Saun Manufacturing & Engineering Co., Danville, Pa 
Krueger & Co., H. R., Detroit, Mich. 
Lapointe Machine Tool Co., Hudson, Mass 
LeBlond Machine Tool Co., R. K., Cincinnati, Ohio 
en en aa bce Osa WK OREN EARS CRED OR RRSDS KHOR ENO SOS ESAS OED 
Mattison Machine Works, Rockford, II 
Morton Manufacturing Co., Muskegon Heights, Mich 
National Acme Co., Cleveland, Ohio 
Niles Tool Works Division (General Machinery Corporation), Hamilton, Ohio 
Onsrud Machine Works, Inc., Chicago, Il 
Pratt & Whitney Division (Niles-Bement-Pond Co.), West Hartford, Conn 
Prentiss & Co., Henry, New York, N. Y 
Sheffield Corporation, Dayton, Ohio 
Shipley Machinery Co., W. E., Philadelphia, Pa 
Sullivan Machinery Co., Michigan City, Ind 
Swind Machinery Co., Philadelphia, Pa 
Tungsten Electric Corporation, Union City, N. J 
Underwood Machinery Co., Squth Boston, Mass 
Warner & Swasey Co., Philadelphia, Pa 
Waterpury Parre: Foundry & Mache Co., Waterbury, Comm... once ccvccvccscavocsevescucsecesveses 
Westinghouse Electric & Manufacturing Co., Davenport, Iowa 
Wright Aéronautical Corporation, Paterson, N. J 


Gages 
een ar reese, I, Eo asain ep ane swine eee ed aaa eieee blew ae waeeeveeeunge sawn $ 


Facilities and Equipment 


Buffalo Foundry Machine Co., Buffalo, N. Y 
Frazer & Co., H. B., Philadelphia, Pa 
Garfield Refractories Co., Bolivar, Pa 
Germain Co., Pittsburgh, Pa.. 
Parker Rust-Proof Co., Detroit, Mich 
Tocci Brothers, Inc., Newtonville, Mass..... 





Amount 


620,864. 
90 253.8 
10,781,945. 
509,935. 


5,311,088 


4,498,706. 
112,221. 
93 423.5 

1 » 586,362. 
242 ,024.: 

3,201,240. 
969 , 689. 
899 3g: 


1,049 656 


80,557. 
2,155,553.2 
6,419,481. 

708 ,677.2 
2,105 ,469.2 


75,700 
50,050 


1,743,883.7 


5,476,926 


379,425. 
49,338. 


72,350 
56,723 


68,711.: 
4,428'679. 


55,896. 


67,280 
125,955 
51,280 
81,582 


74,025. 


111,058 
66,250 
587 ,420 


150,000. 
101, 232.: 


102,656 
929,700 
43,900 


94,095. 


227,225 
420,480 
73,228 
83,500 


59,250. 


371,120 
64,106 


98,192. 


449 992 
96 ,000 
86,348 


48,544. 
80 
63,430. 
.00 
85,979. 


102,177 
53,750 


62,216 


45,910. 
74,302. 


63,606. 


115,917. 


87,400 


85,379. 


66,410 
40, 200 
110,995 


60 


.38 


.00 


00 


00 
13 
00 
00 
00 
10 
00 
48 
00 
00 
00 


00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
80 
00 
00 
00 
00 
90 


00 


28 
00 
00 
14 


64 


10 
00 
80 


c”n 


90 


.00 
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A New Light Rifle 


A Semiautomatic Carbine to Replace the Pistol and Submachine Gun 


Lieut. Col. René R. Studler * 


T has been common knowledge for many years that a 
| hand weapon such as the usual type of pistol and re- 
volver is effective only at short range and only in the hands 
of a well-trained man. The pistol, as exemplified by the 

MrgitAq, caliber .45, is primarily a weapon of self-defense. 

Its effective range is limited, and, except under most unusual 
conditions, it is practically useless as an offensive weapon. 

Because there has been no weapon of a weight comparable 
to the pistol available, our armed forces have had to use 
this relatively inefficient handgun. The question of the proper 
arm for the soldier not normally equipped with a shoulder 
rife has been restudied in the light of developments of the 
past two years in the current European conflict. 

Modern war requires that an appreciable percentage of the 
troops be equipped with weapons that are primarily offen- 
sive and are not suitable for self-defense. Included in this 
category are the 60-mm. mortar, the 81-mm. mortar, light 
and heavy machine guns, and other specialized weapons of 
the same general nature. In view of the increase in auto- 
matic and semiautomatic rifles, it has become necessary to 
detail more men to the ammunition-carrying details. The 
nature of the duties of the ammunition bearers and the de- 
tails operating the various weapons enumerated above for- 
bids the use of the conventional shoulder rifle. 

The use of highly mobile shock elements, of air-borne 
units, and of parachute troops has made the details in the 
immediate rear of the firing line most vulnerable to enemy 
action. The pistol being relatively inefficient, these men have 
need of a better weapon capable of sustained accurate fire up 
to ranges of approximately 300 yards, It is obvious that such 
a gun must be as compact and as light as possible. 

Of perhaps equal importance is the fact that soldiers armed 
only with the pistol are of no value to the ofiense when their 
normal mission has been suspended or completed. It is there 
fore desirable to equip these men with a weapon that will 
make them useful to the assault line during offensive action. 

As a further result of increased mobility, troops perform 
ing support missions have become vulnerable to a high de 
gree, Parachute troops and armored forces may attack artil 
lery positions, communication centers, supply depots, head 
quarters of higher echelons, and similar positions, even if 
the infantry line in the immediate front has not been broken. 
Such attacks were rare under World War conditions but are 
common in the fluid warfare of today. Therefore it has be 
come imperative to arm troops performing support missions 
more effectively for both defense and offense. 


Last year the Ordnance Department was directed by the 
Secretary of War, on recommendation of the Chiefs of In- 
fantry and Field Artillery, to develop a firearm with the fol- 
lowing military characteristics: (1) Weight—not to exceed 
5 pounds, including sling; (2) Range—effective up to 300 
yards; (3) To be carried by a sling or some comparable 
carrying device. Work under these general specifications was 


*Chief, Small Arms Division, Technical Staff, Office of the Chief of 
Ordnance. Lieutenant Colonel, Ordnance Department, U. S. Army 


started immediately, and, after discussion with the using 
arms, more specific details were established to conform with 
the requirements. It was apparent that a semiautomatic rifle 
would be desirable. Bearing in mind the weight and range 
factors, it was obvious that neither the caliber .30, M2, car- 
tridge nor the caliber .45 pistol cartridge could be used in this 
new weapon. It was considered proper to chamber the pro- 
posed rifle for a cartridge that could be manufactured easily 
and that would be of such a shape as to function properly 
in box magazines. 


Ir is obvious that such a rifle should be simple, strong, and 
compact, It must be well-balanced for ease of handling and 
carrying. The mechanism must be well protected to prevent 
sand, rain, dirt, and snow from interfering with functioning. 
Simplicity of action is of paramount importance, both from 
the standpoint of manufacturing and of maintenance in the 
field. The firing mechanism should be so designed that the 
hiring pin is controlled by the trigger and sear directly; that 
is, a fixed firing pin is undesirable on a weapon of this nature. 
Further consideration of possible tactical uses indicated 
that a weapon that can be fired either semiautomatically or 
full automatically might be desirable. This selection of fire 
type should not be left to the individual, for obvious reasons. 
Therefore, it was required that the selection be made by use 
of a special tool, to be issued to specified personnel only. 
The accuracy of the new weapon must compare favorably 
with the standard shoulder rifle at ranges up to 300 yards. 
It is obvious that “gilt-edge” accuracy is not essential but 





Caliber .45 Pisiol Caliber .30 Light Rifle 
10-shot group 10-shol grout 
Marksman Marksmar Marksmar Marksman 
~ 2s “A “B 
5 yds MR 3.07 in. MR 1.88 i: MR 51 in MR 49 in, 
ES 8.5 in. ES 5.3 i ES 2 n. ES 2.0 in. 
50 yds. MR 4.79 in. MR 5.45 ir MR 55 ir MR .44 in, 
ES 21.8 in. ES 19.0i1 ES 2.38 ir ES 1.78 in. 
100 yds. MR 7.72 in. MR 5.71 in MR 3.33 in. MR 2.53 in. 
ES 23.7 in. ES 22.3 in. ES 11.0ir ES 3.4 in. 
200 yds. 7 hits 9 hits MR 7.07 in MR 6.59 in. 
ES 37.5 i1 ES 33.1 in, 
300 yds. 3 hits 6 hits MR 11.4 in MR 11.5 in, 
ES 37.5 in. ES 33.1 in 
WR: Mean radiu ES: Extreme spread 











Fic. 1. Resutts or Tests witu Pistot anp Licur Rrevt 


“service” accuracy is of great importance. The match rifle- 
man does not consider a rifle accurate unless it can shoot a 
4-inch group at 300 yards. For combat purposes, such ex- 
treme accuracy, although desirable, is not essential. The 
usual target for the military rifleman in combat is man-size; 
if his weapon can consistently group inside a 2-foot square 
at 300 yards, it may be said to have “service” accuracy. 

As a further indication of the effectiveness of the proposed 
rifle compared with the accuracy of the caliber .45 pistol, a 
test was arranged, using one of the pilot models and the 
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Caliber .30 Light Rifles Now Under Test 
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MrgirAI pistol. Two expert marksmen familiarized them- 
selves with the light rifle and then fired both the rifle and 
istol at 25 yards, 50 yards, 100 yards, 200 yards, and 300 
yards. Both arms were fired from the standing position, off- 
hand. The results are shown in Fig. 1 on page 225. 

From the respective figures for the mean radius and ex- 
treme spread it will be noted that at twenty-five yards the 
groups from the pistol were twice the size of the rifle groups. 
At one hundred yards, the marksmen had trouble getting 
the pistol shots onto the target, as their point of aim was 
above the target, and therefore the tar- 
get was blocked out by the front sight 
and muzzle of the pistol. This situation 
was aggravated at 200- and 300-yard 
ranges, as indicated by the lack of hits 
on the target. At the same ranges, the 
rile was shooting within the 2-foot 
square demanded for service accuracy. 

It was decided that the proposed rifle 
should be capable of operating with un- 
lubricated cartridges. If it is permissible 
to use a lubricant on the cartridge case, 
extraction is made easier, and other 
problems of design are simplified. How- 
ever, the issue and maintenance of lu- 
bricated cartridges in the field is a tre- 
mendous difficulty. Even the use of oil 
pads in the magazine is not considered 


sound military practice on the ground 
of undue complication and the effect of 
sand and grit. In case of injury to the 
self-loading mechanism, manual opera- 
tion must, of course, be possible. The Fic. 
usual restrictions as to special lubricants 
or special materials made from strategic 
metals or alloys, were applicable. 
When the development was initiated, 
there was available neither a cartridge 
nor a rifle that could be adopted immediately. It was neces- 
sary, therefore, to design a cartridge within the limitations 


bottom: Caliber 


imposed by the required characteristics. Ready availability of 
manufacturing facilities for this cartridge being necessary, a 
study of commercially available cartridges indicated that a 
modification of the caliber .32 Winchester self-loading cart- 
ridge offered the greatest promise. After a review of the prob- 
able tactical requirements, it was decided that a bullet ap- 
proximately 110 grains in weight with a muzzle velocity of 
approximately 2,000 feet per second would meet military 
requirements. 

In collaboration with engineers of the Winchester Repeat- 
ing Arms Company, a cartridge was developed, known as 
Caliber .30, SR, Mr (see Fig. 2 above on this page). It has a 
110-grain jacketed bullet propelled by approximately 14.2 
grains of Du Pont 4227 powder. The primer is a standard 
Winchester No. 116, noncorrosive. The over-all length of the 
cartridge is 1.67 inches + .oro-inch. The length of the case is 
1.290 inches and is very slightly tapered. It was hoped that 
the pressures could be held to not more than 36,000 pounds 
per square inch, but in practice it has been found that it is 
necessary to permit pressures running up to more than 40,000 
pounds. 

In the opinion of the representatives of the using arms, the 
ideal rifle would weigh not over 5 pounds and would not be 
more than about 33 inches long. It is believed that a barrel 
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length of approximately 16 inches will give the desired ve- 


locity and at the same time give sufficient sighting radius for 
required accuracy. In order to simplify training, the ideal 
rifle should have the same length of pull as the Mr rifle and 
should be roughly similar to the Mr in other stock dimen- 
sions. The recoil and muzzle blast must be reduced to a 
minimum. 


As soon as all the above information had been gathered to- 
gether and discussed with the various interested arms, an 


SMALL-ARMS 


information sheet setting forth the de- 
sired characteristics and indicating the 
nature of the proposed tests was pre- 
pared, The official title of the informa- 
tion sheet is “Military Characteristics 
for Lightweight Semiautomatic Rifle as 
Possible Replacement for Caliber .45 
Pistol and Submachine Gun.” It will be 
noted from the title that the present 
concept of a lightweight rifle has gone 
beyond the original purpose of the 
weapon. The possible substitution of 
the light rifle for the present subma- 
chine gun became obvious when it was 
determined to include the automatic 
fire feature in the characteristics. 

The information sheet and a draw- 
ing of the maximum cartridge and 
minimum chamber were sent to more 
than twenty-five inventors and com- 
mercial arms manufacturers. Because 
of unforeseen difficulties in the produc 
tion of the ammunition, the date for 
test of the proposed rifle was postponed 
from February 1, 1941, to May 1, 1941. 

On the prescribed day, pilot models 
were submitted for consideration by 
Arms Corporation, Woodhull 


Caliber .50 M2. 
Savage 
Corporation, Colt’s Patent Fire Arms Manufacturing Com- 
pany, Harrington and Richardson Arms Company, Auto 
Ordnance Corporation, Springfield Armory, and George 
Hyde. After a study of the rifles submitted, it was apparent 
that all of them were suitable for functioning tests. There- 
fore, a schedule of tests was set up at the Aberdeen Proving 
Ground permitting each entrant to submit his weapon indi- 
vidually, The following are specifications of the test program: 
Test I1—The rifle shall be disassembled and an examina- 
tion made of all working parts; the number and names of 
all parts and the types of springs will be recorded; the weight 
of the rifle will be recorded. 

Test I11—The time, also the number and kind of tools, 
required for each of the following operations will be re 
corded: To disassemble the rifle; to assemble the rifle: to 
dismount the breech and magazine mechanism, with the 
exception of the bolt or block; to assemble the breech and 
magazine mechanism, with the exception of the bolt or block. 


Test Il] —The rifle, with barrel heated by firing, will be 
fired in the dark for observation of flash. 
Test IV.—The free recoil velocity and energy of the rifle 


will be determined by firing in a gun pendulum. Record 
will also be made of the recoil as estimated by the firer, 
Test V.—The rifle will be fired for accuracy, 3 targets of 
10 rounds each at 100 yards and 3 at 300 yards, by an expert 
rifleman from bench rest. Firing will be for group only. 
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Test VI.—The instrumental velocity will be measured on 
twenty rounds. 

Test VII—The rifle will be fired semiautomatically, 150 
rounds at an elevation of plus 75 degrees and 150 rounds at 
an elevation of minus 75 degrees. Half of the firing in each 
case will be done with the rifle held loosely in the hands. 

Test VIII—The rifle will be fired 4,500 rounds semiauto- 
matically for endurance at the rate of at least 15 rounds per 
minute for each 150 rounds. The barrel may be cooled and 
parts oiled without disassembling after each 150 rounds. The 
entire mechanism may be disassembled, cleaned, oiled, etc., 
after each 600 rounds. All malfunctions, breakages, replacing 
of components, together with the total firing time, the time 
for replacing or correction of parts, etc., will be recorded. 
The general working of the rifle will then be examined by 
the members of the board. The headspace will be measured 
after each 1,200 rounds of this test. Before the endurance 
test, measurements will be taken of the length of the bolt 
and all shoulders which sustain powder pressure. These 
measurements will be repeated after the endurance test. 

Of the 4,500 rounds fired semiautomatically, 150 rounds 
will be fired under simulated rain conditions; 50 rounds will 
be fired with the gun held loosely in the hands; 75 rounds 
will be fired with the gun held right side down; 75 rounds 
will be fired with the gun held left side down. 

In the course of the foregoing firings, observation will be 
made of any “keyholes” resulting from hot barrels. 

Test IX.—The rifle will be fired full automatically from 
the shoulder, 20 rounds per minute until a serious stoppage 
occurs, or until 500 rounds have been fired. 

Test X.—With the rifle in the same condition as at the 
beginning of the endurance test, magazine empty, the mech- 
anism closed, and both ends of the barrel tightly corked, the 
rifle will be exposed in the box prepared for that purpose to 
a dust test. The surplus dust may be removed by blowing 
thereon, jarring the piece, or wiping with the bare hand only. 
Twenty rounds will then be fired. The test will be repeated 
with the magazine charged while exposed to the dust. 


THE rifles that were submitted for the ‘above tests fall natu- 
rally into three groups: The Savage and the Auto-Ordnance 
actions are both of the short-recoil type; the Harrington & 
Richardson and the Woodhull are of the blow-back type; 
the Springfield and Hyde arms are both gas-operated. This 
group of rifles, then, represents almost every proved type 
of action. 

The Savage rifle was the first tested. This rifle weighs ap- 
proximately 514 pounds, including the “extras” as specified 
by the Ordnance Committee. The barrel is 15.6 inches long 
and the over-all length is approximately 33% inches. The 
design of the rifle is such that there are more than eighty 
separate pieces in the complete assembly. The accuracy of 
the rifle at both roo and 300 yards is considered excellent. 

The Auto-Ordnance rifle weighs approximately 5 pounds. 
It is 35 inches long, including the 15.6-inch barrel. Its design 
necessitated a large number of small parts, being approxi- 
mately equivalent to the Savage in this respect. The accu- 
racy of this rifle at both 100 and 300 yards is considered 
excellent. 

The Harrington & Richardson Company’s entrant was 
designed by the well-known designer, Eugene C. Reising. 
The rifle weighs 5.8 pounds, with a barrel length of 15 
inches. The over-all length of the rifle is about 38 inches. 
It will be noted from the photograph of this particular 
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weapon that it has a rather long receiver. The rifle is an 
adaptation of the Harrington & Richardson submachine gun 
and utilizes many of the same parts. The action is very sim. 
ple, being of the delay blow-back type. There are approxi. 
mately 48 parts. The accuracy is considered satisfactory. 

The Woodhull Corporation’s rifle weighs approximately 
54 pounds complete and is slightly less than 30 inches jn 
over-all length. The original model had a compensator jp. 
tegral with the barrel which brought the over-all length of 
the barrel and compensator to 17% inches. As this js a 
straight blow-back weapon, the basic principle is very simple. 
but in practice the design of the mechanism requires a con. 
siderable number of small parts. The accuracy of this rifle 
was not entirely satisfactory, further development along this 
line being indicated. 

George Hyde submitted an arm weighing approximately 
5-35 pounds including the accessories specified by the Ord- 
nance Committee. It is a little over 33 inches in length in- 
cluding the barrel of approximately 15% inches. This rifle 
is a gas-operated weapon, taking the gas from a point in the 
barrel approximately 514 inches from the muzzle. It is a sim- 
ple weapon from the standpoint of mechanical design and 
performs very satisfactorily. Its accuracy at 100 yards was 
excellent, although at 300 yards the extreme spread was 
somewhat greater than expected. 

Springfield Armory also submitted a gas-operated weapon 
which weighs only 4.91 pounds including the specified ac- 
cessories. The gun is 35 inches over-all, including an 18-inch 
barrel. The design is simple, requiring only 44 parts. The 
accuracy of this rifle is outstandingly good at 300 yards and 
is satisfactory at 100 yards. An interesting feature of this 
rifle is that the magazine is located on the top of the rifle, 
inclining about 30 degrees to the right with the ejection 
to the lower left. It is the only rifle submitted that has the 
top-feed feature. 

It is unfortunate that, through circumstances beyond their 
control, the Colt’s entrant was not available for test. This 
rifle, designed by V. A. Browning, had some interesting 
features but was not tested at the proving ground, so it will 
not be discussed at this time. 


A STUDY of the results of these tests indicated that certain 
changes in the specifications for a rifle to be used in the 
stated tactical situations were desirable. Because of the light 
weight required, all the guns showed considerable “climb” 
when fired at full automatic. Reasonable accuracy at 100 
yards’ range was impossible with most of the rifles when 
fired in this fashion. It was deemed advisable, in face of this 
evidence, to remove the requirement for full-automatic fire, 
making the rifle strictly a semiautomatic type. The original 
specifications called for box magazines of 5, 10, 20, and 50 
rounds’ capacity. With the requirement for automatic fire re- 
moved, the 50-round magazine becomes unnecessary. 

The results obtained from the thorough testing of the six 
rifles are of great value to the Ordnance Department. From 
these various rifles a large fund of information has been 
built up, together with a background of detailed knowledge 
of the possibilities involved, which will aid in the selection 
of a lightweight rifle. Within the next few months there will 
be selected and put in production a lightweight rifle which 
will permit the under-armed members of our Army to per- 
form their basic military functions with a minimum of inter- 
ference and, in addition, make them available for sustained 
offensive or defensive action. 
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of artillery to form 
artillery is available for further reénforcement. 
tween the two types of divisions is the shortening of the chain of command 


The 
reconnaissance, 
armored units are equipped for rapid thrusts deep into hostile territory to 


a 


“combat team.” 


There are eighteen Square Divisions in training today in the Army of the 
United States. Each is organized on the principle of two infantry brigades 
of two regiments, and one artillery brigade of three regiments. There are 
nine Triangular Divisions now in training organized on the basis of three 
regiments of infantry, each of which is ordinarily supported by one battalion 
An additional battalion ot heavier 
The essential difference be- 


—the brigade commanders being eliminated in the Triangular Division, 
giving the division commander direct control of his three infantry-artillery 


Armored Division consists of five principal elements: 


striking 


power, 


support, 


and supply. The 


be followed by immediate exploitation to complete the enemy’s demoraliza 
The attack is massed initially, but it fans out promptly in width and 
depth to strike swiftly at the enemy’s vital communications and supplies. 
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Month by Month 


(GENERAL GEORGE C. MARSHALL, CHIEF OF 
Staff of the Army of the United States, in his biennial re- 
port to the Secretary of War as of June 30, 1941, has pre- 
sented also to the people of the United States an historic 
military document which deserves deep consideration now 
The usual American method of 


by every thinking citizen. 
They receive 


treatment for such documents is unfortunate. 
casual notice from the daily press, are promptly filed among 
the archives of libraries, and are quickly forgotten in the 
rush and the tumble of everyday life. Indeed, General Mar- 
shall’s report was noteworthy to our daily press simply be- 
cause it asked that legal restrictions on service for the Army, 
beyond the continental limits of the United States or the 
Western Hemisphere, be removed. This one request—impor- 
tant as it is—overshadowed for newsworthiness all else in 
this notable document. And thus are our popular judgments 
formed! 

The progress of our military rearmament from the stand. 
point of personnel and matériel, as recounted by General 
Marshall, is symbolized by three main episodes. The first 
is the violent swing of public opinion in the United States 
shocked by the fall of France. The second is the great ad- 
vance made in the training and mobilization of an army to 
an unprecedented peace-time level. The third—and closer 

home—is the General’s analysis of the materials with 
which our Army is equipped and of the progress which is 
being made toward reéquipping it in quantity with the 
newest weapons. 





Tr 

The violence with which American public Opinion has 
swung to the support of the defense idea is quite momentous 
There is no parallel of it in our history. The fundamental 
obstacle to proper and orderly rearmament was the fact that 
the American people were unable to visualize the dangerous 
possibilities of the world situation. There no such 
visualization, for, as late as March 1940, Army estimates for 
a small number of replacement airplanes were cut by the 
House of Representatives to fifty-seven planes! At the same 
time an estimate of twelve million dollars for the develop- 
Alaska was refused! Such js 
the fickleness of the popular mind, and such its contrition 


was 


ment of a defensive force in 


once a mistake is realized. But so costly a transition is charac- 
teristic of the American way! 

Viewed in the light of recent experiences, the condition 
of the Army of the United States on July 1, 1939, when 
General Marshall became acting Chief of Staff, indicates the 
miraculous transformation that has taken place. On July 1, 
1939, the active Army consisted of approximately 174,000 
enlisted men scattered over 130 posts, camps, and stations, 
Within the United States we had no field army. There ex- 
isted the about 3'4 square divisions, 
approximately 50 per cent complete as to personnel and 
scattered among a number of Army posts. There was such 


mere framework 


shortage in motor transportation that divisional training 
was impracticable. There were virtually no corps troops and 
almost no army troops or GHQ special troop units which 
are necessary for the functioning of the larger tactical units. 
The Air Corps consisted of but sixty-two tactical squadrons. 
The funds which were authorized for training were less than 
five per cent of the annual War Department appropriation. 
In the words of General Marshall, “As an Army we were 
ineffective; modern at the conclusion of the 
World War, was now in a large measure obsolescent. In fact, 
during the postwar period, continuous paring of appropria- 
Army virtually to the status of that of 


our equipment, 


tions had reduced the 
a third-rate power.” 

The most encouraging move in national-defense prepara- 
tions during the postwar period had been the augmentation 
of the Army Air Corps to an authorized 5,500-plane pro- 
gram, including an increase in the strength of the Army from 
174,000 to 210,000 men, and an appropriation of $116,000,000 
for ordnance matériel and seacoast defenses. The increase in 
man power was entirely devoted to the garrison in Panama 
and to the increase of the Air Corps. Educational orders for 
ordnance manufacture then was a doctrine trumped up by 
munitions makers with which the sonorous statesmen of the 
wheat belt would have no trafhc! 
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AT THE OUTBREAK OF THE WAR IN EUROPE, 
September 8, 1939, the President issued a limited emergency 
proclamation expanding the Army from 210,000 to 227,000 
men and increasing the National Guard to 235,000 men. 
The Army also was authorized to purchase approximately 
$12,000,000 worth of motor transportation. This small in- 
crease of 17,000 men permitted the reorganization of our 
pathetically incomplete square divisions into five new-type 
triangular divisions. It also enabled the Army to establish 
the peace complement of corps troops for one army corps. 
Later appropriations permitted the assembly, in the spring 
of 1940, of some 70,000 Regular Army troops for the first gen- 
uine corps and army maneuvers in the history of this nation. 
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But the greatest of our military problems were critical 
items of military armament which require a long time to 
The fundamental obstacle to an understanding of 


produce. ; 
this truth was that the American people were unable to 
visualize the dangerous possibilities of modern war. They 
had been fed a dastardly doctrine of pacifism and, being the 
easy way, they had swallowed the bait, hook, line and sinker. 
Only the elimination of France as a world power and the 
loss by the British Army of most of its heavy equipment 
during May and June of 194¢ brought our people to their 
senses. These tragedies not only upset the equilibrium of the 
European Continent but of world economics as well. They 
also upset the complacency of John Q. Citizen of the United 
States. (Smug individual that he is, it takes a terrific amount 
of momentum to dislodge him from his favorite theories 
about war and peace.) Thereafter, appropriations began to 
pour from the coflers of the House of Representatives in a 
volume and degree rivaling the cataract of Niagara! 


THE time factor, both as to personnel and matériel, became 
critical. In weighing it against the possibilities of the situa- 
tion, two aspects of the problem had to be considered: “One 
of these,” says General Marshall, “related to the possible 
dangers of the situation within the next six months, The 
other related to what should be done over a period of years. 
It was considered that for the time being the first issue was 
of dominant importance. Ordnance, ammunition, and other 
critical items of equipment could not be produced overnight, 
but the other requisite for an armed force, that is, personnel, 
was available and could be conditioned, disciplined, and 
trained with the old World War matériel available and the 
new matériel then under manufacture. It was not believed 
that the men necessary to form an army of the size required 
to meet the contingencies of the situation could be obtained 
by voluntary enlistment. The alternative was a selective- 
service system which would furnish sufficient personnel to 
bring the National Guard and the Regular Army to full 
strength in the shortest possible time, and to do this in a 
controlled and therefore eficient manner, in contrast to the 
piecemeal, unbalanced basis of voluntary enlistment.” 


wo 
17 2,000 


The ultimate expansion of our armed forces from 
to approximately 1,500,000 men in a relatively short time 
has imposed a tremendous responsibility on the War De 
partment. The training of this large force required great 
broadening of our Regular Army activity. The continuous 
formation of training cadres for new units or schools re- 
sulted in a succession of drafts on the rapidly expanding 
Regular Army units for experienced commissioned officers 
and noncommissioned officers. Profiting from events in the 
European war, new organization, new methods of employ- 
ment, and new types of equipment have become a constant 
matter of reéxamination and experiment. The procurement 
of suitable officer personnel has been greatly aided by the 
fact that during the postwar years over 100,000 Reserve of- 
ficers had been continuously trained, largely the product of 
the Reserve Officers’ Training Corps. Without these Reserve 
officers the Army's program could not have been carried out 
except in a superficial manner, as is evidenced by the fact 
that, today, Reserve officers constitute more than seventy-five 
per cent of the officer strength with Regular units. 

Twenty-nine large reception centers throughout the United 
States have been established for the induction of selectees, 
and here thousands of men are classified, uniformed, and 
routed to the replacement training centers where they re- 





ceive their basic training. This basic training of recruits at 
twenty-one replacement centers, which have been established 
for each arm and service of the Army, gives individualized 
basic training in the fundamentals of the soldier, Each soldier 
entering the Army receives thirteen weeks of basic training 
after which he is assigned to a tactical unit ready to par 
ticipate in the tactical training of those units. 
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THE CHIEF OF STAFF, AS DOES THE UNDER 
Secretary of War elsewhere in this issue, lays stress upon 
the efficiency of the Ordnance production program. Though 
short of equipment ourselves, the international situation de 
manded that we furnish equipment to others, Here is a 
complete reversal of the situation of 1917-1918 when our 
allies provided us with most of our munitions. The passage 
of the Lease-Lend Bill in 1941 permitted the codrdination 
of the entire matter of contracts, types of matériel to be 
manufactured, and the inspection service to be carried on 
during production. 

Thus we come to the status of our Army now. Today the 
Army has been increased eightfold and consists of approxi 
mately 1,500,000 men. The ground forces in the continental 
United States form four armies of nine Army corps and 
twenty-nine divisions, and an Armored Force of four divi 
sions soon to be increased to six. The Air Force includes 
fifty-four combat groups. 

The strength of the Army is now allocated approximately 
as follows: 456,000 men to the 29 divisions of the field 
army; 43,000 men to the Armored Force; 308,000 men to 
some 215 regiments or similar units of field and antiaircraft 
artillery, engineers, signal troops, etc., to form the corps army 
and GHQ troops to support the divisions; 167,000 men in 
the Air Corps; 46,000 manning our harbor defenses; 120,000 
men in overseas garrisons including Alaska and Newfound 
land; and 160,000 men who provide the overhead to main 
tain and operate some 550 posts or stations, the supply 
depots, and the ports of embarkation; and, finally, 100,000 to 
200,000 selectees under recruit training in the replacement 
training centers. The organization of the Air Force has been 
revised to insure its most efficient employment for the wel 
fare of the nation. Among the units formed or expanded, as 
necessity demanded, are armored divisions, parachute troops, 
ski troops, antitank units, antiaircraft units, mountain troops, 
motorized troops, and a great number of service maintenance 
units essential to the existence of a modern army which 
must be prepared to operate in any one of a varied number 
of climates or terrains. The members of our armed forces 
have passed through rigorous training and are in splendid 
physical condition. General Marshall comments: “While all 
branches of the service have had to carry a rapidly increas 
ing burden in the expansion program, I do not think the 
general public appreciates the vastness of the undertaking 
which has been imposed upon the Air Corps in both per 
sonnel and matériel, the Ordnance Department in produc 
tion of arms and ammunition, the Quartermaster Corps in 
construction, supplies and motor transportation, and the 
Corps of Engineers in the organization of new units and the 
sudden undertaking of a construction program for the Air 
Corps and the leased bases. The creation and development 
of the Armored Force has been an enormous task and is 
being accomplished with the utmost speed and with remark- 
able efficiency.” 
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M- Year 
An Editorial 


YEAR of industrial mobilization for military armament 

will end September 9, 1941. It will be the first M-year 
of its kind. Broadly speaking, M-day was September 9, 1940, 
when the Congress provided some $2,000,000,000 for ord- 
nance for our new armies. This sum has grown considerably, 
so that the total all-out defense bill for guns and ammunition 
—military and naval—is more than $8,000,000,000 exclusive 
ot capital expenditures for new plants. Looking only at the 
ordnance sector of this vast front, what does the observer 
find to cheer or distress him at year’s end? 

The panorama is broad; the viewpoint must be of the same 
dimension. On the credit side, these entries stand in bold, 
pleasing relief: 

1. Our military armament leadership reveals vision and 
experience. The Herculean effort is in the hands of trained 
officers who know the job from A to Z, have the fearlessness 
of their convictions and the determination for sound, speedy 
results. OPM gives inspiring support. 

2. Industrial coéperation—on the part of management and 
labor—has been of a piece with its opposite military file. 
In the main, the team works well. Small profits—in some 
cases as low as one twenty-fifth of one per cent—are the rule. 

3. The Ordnance manufacturing arsenals have proved their 
weight in gold. They are operating at record production. 
Their facilities are modernized, their technicians are of in- 
estimable help toward educating private industry, the morale 
of their employees is of the highest. 

4. The Ordnance district system of centralized control 
with decentralized operation, organized twenty-three years 
ago, has exceeded all expectations for volume of work, calli- 
ber of product, and sound administration, Competitive bids 
wherever possible have sustained low prices. 

5. Supply and maintenance of military armament in the 
field is well organized and functions smoothly. Ordnance 
soldiers are being trained in the care and repair of equip- 
ment on a scale equaling the finest vocational schools in the 
land. Discipline is excellent. 

6. Industrial-mobilization plans, sound from the start, have 
been adhered to. There has been no panicky decision, no 
haphazard judgment, no scuttling of principle for expe- 
diency, no favorites to play. 

7. Armament engineering, working in close codperation 
with industry and science, has produced standard designs of 
new fighting equipment in every instance equal, and in many 
cases superior, to that of any other country. 

8. Facilities for new production, particularly in the dif- 
ficult classes of artillery ammunition and small-arms am- 
munition, are being built—or have been built—on a vast 
scale with no delay as far as Ordnance administrative action 
is concerned, 

g. Inspection of the gigantic quantities of armament soon 
to come from the production lines, and of the great amounts 
already produced, is well organized and in hands well quali- 
fied to cope with this tremendous task. 

10. Finally, ordnance production is on the way in ever- 
increasing volume. The trend is decidedly favorable despite 
handicaps. Teamwork is the dominant note. Most obstacles 
to speedier progress involve factors beyond the military 
province. The obligation is national; the effort must be too. 





All this but proves the first axiom of industrial prepared. 
ness: given sensible men to work with, major armament 
production in the United States requires one year from 
scratch to get going, eighteen months to balance off, 


ON the debit side the broad picture has high lights and 
shadows that have blurred the perspective often to the point 
of mirage: 

1. There is still no one administrator of defense produc. 
tion. Yet the job continues to grow too fast for anything but 
single, undivided attention with full authority, 

2. Defense strikes, now somewhat lessened, have been q 
disgraceful blot on the defense record. They should be out- 
lawed once and for all in order that the vast majority of 
willing hands may do their share in defense production. 

3. Except in the Army and Navy, the Industrial Mobiliza- 
tion Plan has been given only lip service by many who 
should know its provisions and follow its doctrines. A na- 
tional emergency is no time for experimentation; least of all 
is it the occasion for half-baked ideas that put social niceties 
ahead of the common defense. 

4. Delay in applying the Baruch plan for a ceiling on all 
prices has added millions to the cost of national defense and 
points the way to monetary inflation which may defeat the 
very purpose of the defense effort. The Baruch plan is work- 
able. It should be put in the hands of men who can make it 
work—before it is too late. 

5. The vertical type of organization in the Office of Pro- 
duction Management at long last points the way to speedy 
and effective codperative measures between industry and 
Government. The delay was costly. 

6. Constantly changing requirements, now piled _ high, 
have prevented an orderly approach to scheduled produc. 
tion. The time has come to fix the objective. 

7. The super-organization for defense is entirely too large 
and unwieldy. Without disparaging one iota the splendid 
work being done by experts in many lines, the old adage that 
too many cooks spoil the broth still applies. 

8. The cost of the combined military and naval effort, 
staggering as it is, demands that every precaution for the 
prevention of waste, the economical use of Gevernment 
funds and Government property, and the scrupulous regard 
for quality of product be exerted at all times. There are 
evidences that this homely doctrine is not always followed. 

g. Training of skilled mechanics got off to a slow start. 
Future needs of our national defense indicate that this type 
of training must receive more concerted attention on the part 
of Government and industry. 

10. There is yet no realization on the part of our people as 
a whole of the full meaning of an all-out defense effort. 
Until there is such realization, much stress will be at cross- 
purposes and the selfish interests of various groups will con- 
tinue to be given consideration over the national-defense 
needs. 

But the wheels are turning—slowly here, faster there. The 
end of M-year discloses military armament production and 
maintenance gaining momentum. Soon they will be in high 
gear. After that, God help the transgressor of the American 
way! ee 
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THE summer lull in the schedule of meetings of the Associa 
tion is in no way indicative of lessened activity. The membership 
of the society continues to grow each month. The total enrolled 
membership in good standing since the beginning of this year 
follows: January Ist, 7,292; February Ist, 7,463; March Ist, 
7,659; April Ist, 7,996; May Ist, 8,309; June Ist, 8,584; July Ist, 
$851, and August Ist, 9,168. 

The first half of the year 1941 was thus an outstanding period 
in membership as well as in meetings of local Posts. Post activi- 
ties were marked by record attendance and transactions of first 
mportance 

It is hoped that all local Posts will engage upon programs for 
the fall and winter season to aid in every way possible the 
gigantic ordnance work now under way. local Posts can be of 
inestimable value in stimulating interest, furnishing a clearing 
f the 
Ordnance program in its many ramifications. Plans for the an- 


house for information and enhancing general knowledge « 


nual meeting of the society will be announced shortly. Mean- 
time, not only officers of local chapters but all members are 
urged to assist in every practicable way the officials of the 
Ordnance Department who are charged with the greatest ord 
nance production and military effort in the history of our 


country. 


HonorRABLE MENTION 


HonoRABLE mention for exceptional service in recruiting 
new members of the Army Ordnance Association goes this 
month to August H. Tuechter, president of the Cincinnati Post, 
who personally has enrolled nearly a hundred new members. Mr. 
Tuechter, always energetic in the Ordnance cause, is well known 
in Cincinnati for his civic and industrial leadership. 

Under his presidency the membership of the Cincinnati Post 
has grown tremendously, and the recent annual meeting of the 
Post testified to his energy and ability. 

The Army Ordnance Association extends special thanks to 
Mr. Tuechter for his loyal codperation in helping to build the 
membership to unprecedented levels. 


SCHOLARSHIP AWARDS 


Dvurinc the past few months the annual awards of Ordnance 
Scholarship Keys to honor students of the Ordnance Units, 
Reserve Officers’ Training Corps, have been made. Ordnance 
keys are presented by the Association for proficiency in scholar- 
ship and are awarded under conditions decided upon by the 
respective educational institutions. 

At Stanford University, keys were presented to Robert D. 
Byrne and Chester D. Walz, both students in the School of 
Engineering. The awards were made by Maj. Gen. Ernest D. 
Peek, commanding general, Ninth Corps Area, at the annual re- 
view of the R.O.T.C. Unit at Stanford, Capt. Edward J. Soares, 
Ordnance instructor at the university, presented the candidates 
to receive the awards. 

At University of Michigan, keys were won by Woodrow G. 
railing, senior Ordnance candidate, and Culver L. Kinskern, 
junior Ordnance candidate. Both students established exemplary 
records in academic and R.O.T.C. activities. Mr. Frailing re- 
ceived the junior award last year. He served as president of 
the University of Michigan Post of the Association during the 
past year. The keys were presented by Lieut. Col. F. M. 
Brannan. Capt. William FE. Renner is in charge of the unit at 
\nn Arbor. 


At University of Cincinnati, keys were won by Henry J. 
Schroeder, a senior in mechanical engineering, and Oren W 
Bryant, a junior in aéronautical engineering. Both awards were 
presented on the basis of outstanding military scholarship 
Lieut, Earle J. Raut, in charge of the Ordnance Unit at Uni 
versity of Cincinnati, presented the awards 

At University of California, Lieut. Robert M. Hagan, com- 
manding the Ordnance Unit, R.O.T.C., presented as candidates 
for the Ordnance awards Robert D. Proctor, senior, and Alan B. 
Carlton, junior. Mr. Proctor was cadet lieutenant colonel of the 
Ordnance R.O.T.C. Unit; Mr. Carlton, cadet technical sergeant 
The presentations were made by Robert G. Sproul, president of 
the university, at a military review at Edwards Field. Review- 
ing officers, in addition to Doctor Sproul, included Lieut. Gen 
John L. DeWitt, commanding Fourth Army; General Peek; 
Maj. Gen. David P. Barrows, Retired (recently appointed a 
special consultant to the Secretary of War); Rear Adm, John 
W. Greenslade, commandant, Twelfth Naval District; Lieut 
Col. James L, Hayden, professor of military science and tactics 
at the university, and Capt. Donald C. Godwin, professor of 
naval science and tactics. 

At Massachusetts Institute of Technology, Cambridge, Mass., 
Capt. Arthur D. Caswell presented Ordnance keys to Cadet 
Maj. Teddy F. Walkowicz, senior, and Cadet Edward H. 
O’Brien, junior. The awards were announced in special orders 
of the Department of Military Science in conjunction with 
other military honor awards at M.L.T, 

At Cornell University, the two Ordnance Scholarship Keys 
were awarded at the annual President's Review to Cadet Lieut 
Col. Richard G. Davis and Cadet Maj. Frederic R. Hillsley 
The basis of the award was the highest average grade in the 
three major Ordnance subjects: ammunition, matériel and field 
service. Mr. Davis, a son of Lieut. Col. Merle H. Davis, Ord 
Dept., also received other military honors including the Barton 
Cup for outstanding service in the advancement of the Corps 
during the year. Present at the review at which these honors 
were conferred were the president of the university, Dr. E. E. 
Day and Maj. Gen. I, J, Phillipson, commanding general, Second 
Corps Area. Maj. Raymond QO. Ford, Ord. Dept., is in charge 
of the Ordnance Unit at Cornell. 


ANNUAL Prize Essay Conrest 


PLANS are now being considered for an annual prize essay 
contest to be sponsored by the Army Ordnance Association and 
to be open to all members of the Association, with suitable cash 
awards for first and second place. The subject of the essay would 
be announced by a committee to be chosen for this purpose and 
the selections of winning essays would be made by appropriate 
committees. Rules and regulations of the contest will be an 
nounced when definite arrangements are completed, The winning 
essays would be published in ARMy ORDNANCE, 

Such a contest should do much to stimulate original thought 
on military-industrial subjects. Particularly does this apply to 
the members of the greatly expanded military and industrial 
organization now at work on the Ordnance program, Younger 
men especially will be urged to participate in the contest in 
order that there may be a full and free expression of opinion 
on matters of general military interest. 

Such a contest has been suggested by several members, The 
following letter is typical of the suggestions that have been 
made; it is published as the keynote of what the Ordnance essay 
contest will hope to achieve, 

“We are now building a vast new modern army, but one 
which owes its modernism to methods and equipment patterned 
after that of the Germans. Thus, our new army will have para 
chute troops, air-landing troops, arniored divisions, and other 
devices so ably used by Germany in its Blits warfare. But the 
question is: Will this Army of ours be modern three or four 


years from now? In other words, is it enough merely to adapt 
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weapons and methods of warfare as a result of the experience 
of others, unless we can introduce new ideas of combat our- 
selves? The key to the success of German arms lies mainly in 
Germany’s willingness to encourage and accept new ideas. lif 
we are to be prepared for war tomorrow and not merely today, 
we, too, must encourage and accept new ideas, 

“Undoubtedly a great deal of time and thought are being 
devoted hy the leaders of our armed forces to further the de- 
velopment of new methods and weapons of warfare. But their 
efforts must necessarily be limited because of the enormous 
amount of work engaging their attention in connection with 
the mobilization and training of our new Army. Therefore, the 
work of existing agencies in developing new methods of war- 
fare must be supplemented by other means. 

“One way to do this would be to encourage the expression of 
new ideas among the junior officer personnel and the rank and 
file of the Army. This could be done, if the military journals and 
publications would begin a series of contests in which military 
problems, both technical and tactical, would be brought to the 
attention of the readers. Solutions to these problems would then 
be offered by anyone in the armed forces caring to enter the 
contest. Interested civilians with suitable educational qualifica- 
tions and experience should invited to participate. 
Awards would be given the winners, and in this way we would 


also be 


considerably enlarge our stock of ideas pertinent to the subject 
of modern war, 

“Topics for discussion would have a wide range, varying 
from tactical details confronting small units to problems of hemis- 
pheric defense and methods of naval convoy. A great many 
capable people who might otherwise respond brilliantly to such 
a program are at the present time engrossed in their own work 
and do not have time to learn just what military problems con- 
front us. But if we could clearly state what these problems are 
and offer inducements for their solution in the form of prizes and 
recognition, something good would come of it. 

“The whole idea of this is to utilize the great mental re- 
sources of the American people in the way that its man power 
and industrial power are being used: by planned, codrdinated 
effort. Only in this way can the United States evolve new 
tactics and new conceptions of Blitz warfare in the shortest 
possible time. In conclusion, it is to be hoped that the Army 
Ordnance Association sees some merit in the ideas expressed 
here and will see fit to print them.” 


CHANGES IN ORDNANCE COMMITTEES 

THE personnel of the Ordnance Engineering and Research Ad- 
visory Committees, a list of which was published in the July- 
August issue of ARMy OrDNANCE, will change constantly as the 
Ordnance production program expands to include new contrac- 
tors. Additional members will be added to the committees from 
time to time, while some will withdraw for various reasons. It is 
hoped to publish a revised list of the personnel of these com- 
mittees in a future issue of ARMY ORDNANCE. 

Two important changes from the published list should be 
noted: R. L. Minneapolis- Honeywell 
Regulator Company, is chairman of the Fire-Control Committee 
instead of G. W. Allison, of the Mergenthaler Linotype Com- 
pany; E. C. Wright of the National Tube Company has suc- 
ceeded H. S, Beckman, of the Office of the Chief of Ordnance, 
as chairman of the Demolition Bomb Body Committee. 


Goetzenberger, of the 


These committees are composed of engineers and scientists 
from industry who meet with Ordnance officers and engineers 
to discuss the difficulties which arise in the production of various 
items of armament. These committee meetings act as clearing 
houses of information where the solution that one manufacturer 
has found for a certain problem is passed on to, and perhaps im- 
proved upon by, the other members of the committee. The mem- 
bers also observe new production methods at the arsenals. 
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NECROLOGY 
Lieut. COL. GLENN PERRIN WILHELM, U.S, Army 


Retired, one of the best-known small-arms experts of the Ord- 
nance Department, died at Washington, June 11, 1941, He Was 
a charter member of the Army Ordnance Association, a fre. 
quent contributor to this journal, an officer whose wide experj. 
ence and deep knowledge of small arms brought him world 
renown in that important field of military engineering. 

Colonel Wilhelm was born in Kansas, April 28, 1889, anq 
was graduated from the University of Kansas where he was 
an outstanding athlete. He entered the Army in December 191] 
as a second lieutenant of Infantry. In the World War he served 
as a major and later as lieutenant colonel in the Ordnance De- 
partment. He was retired with the rank of lieutenant colonel. 
December 31, 1934. 

During the early part of his military career, Colonel Wilhelm 
was stationed at Vera Cruz, Mexico, as an ordnance instructor 
on machine guns. He was also an instructor at the Machine Gun 
School, Springfield Armory, where he conducted far-reaching 
ballistic investigations. For two years he was in charge of the 
small-arms firing station at Miami, Fla., investigating projectile 
ballistics. He served as the Ordnance representative on the 
Infantry Board at Fort Benning, on the General Staff and in 
the Philippines. He was chief of the Small Arms _ Division, 
Technical Staff, Office of the Chief of Ordnance, for four years. 
He was a graduate of the Command and General Staff School 
and the Army Industrial College. 

Well known as a ballistician and engineer, Colonel Wilhelm 
was the author of considerable instructional material on small 
arms and small-arms ballistics. During the World War he estab- 
lished the small-arms ammunition firing tables. Throughout his 
active military career he strove for the betterment of ordnance 
equipment and exerted great influence in the development of 
machine guns, semiautomatic and small-arms ammuni- 
tion. The pages of ArMy ORDNANCE have attested the sound- 
ness of his views and the breadth of his learning. His loss to 


rifles 


the Army in 1934 when he was retired from active service for 
physical disability was very great. His death removes from a 
vast acquaintance a real friend whose great knowledge and 
ability were ever complemented by a happy disposition, sympa- 
thetic manner and kindly character. 


Cot. CYRUS FIELD JUDSON, Ord. Res., a charter mem- 
ber of the Army Ordnance Association and distinguished Re- 
serve officer, died at his home, Dobbs Ferry, N. Y., June 23, 
1941. Formerly an officer of the New York Post, Army Ord- 
nance Association, Colonel Judson was especially well known 
as a pistol expert, being a frequent winner of trophies and 
honors in competitions in the Second Corps Area. 

A grandson of Cyrus W. Field, who laid the first Atlantic 
cable, Colonel Judson was born in Philadelphia, He was grad- 
uated in 1888 from the Sheffield Scientitic School of Yale Uni- 
versity and later became a mechanical engineering consultant in 
New York. 

His service during the World War began as a captain in the 
Ordnance Department, and at the Armistice he had been pro- 
moted to the rank of major. He had won the Leonard Wood 
trophy for expert pistol marksmanship, a contest open to teams 
of five officers commissioned in the same branch of the service. 

Although illness had prevented active participation in Ord- 
nance affairs in recent vears, Colonel Judson will long be re- 
membered among the New York contingent of the society as an 
active, energetic and loyal friend of Ordnance both industrial 
and military. 

Notice also has been received of the death of the following 
members of the Association: Leo Schultheis, Brooklyn, N. Y.; 
Alfred W. Minuse, Mount Vernon, N. Y.; L. L. Driggs, Jr. 
Dayton, Ohio; Frank N, Sarber, Louisville, Ky. 
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Tue Macuine Gun—Its Earty Applications 
Lieut. Cort. CALVIN GopDARD 


STUDENTS of military history are familiar with the fact that 
crude ancestors of the modern machine gun—multibarreled 
weapons capable of discharging all their loads almost simul- 
taneously, are nearly as old as the infantry shoulder arm itself. 
For it required but little imagination to arrange a sheaf of mus- 
ket barrels parallel one to another upon a makeshift mount and 
to connect the touchholes of all with a single powder train, the 
subsequent ignition of which at some critical moment may oc- 
casionally have exercised material effect upon the fortunes of 
the day. 

It is obvious, however, that, save under circumstances pe- 
culiarly favorable, their lack of manueverability and the extreme 
difficulty involved in reloading when once discharged condemned 
these engines for the most part to roles of distinctly minor im- 
portance. As a result, their use was for centuries both sporadic 
and limited. Known to German-speaking peoples as 7odtenor- 
geln (“death organs”—the parallel rows of barrels suggesting 
so many organ pipes) and to the French as ribeaudequins, odd 
specimens found their way to military museums as curiosities, a 
few examples having been preserved to the present day, 

Indeed, it was not until the perfection, in the early 1860's, of 
the metallic small-arms cartridge with its solid-drawn case, 
essentially as we know it now, that groundwork for the de 
velopment of a really successful machine gun was laid, True 
it is that the advent of Forsythe’s “fulminating powder” in 1807, 
followed soon after (1814-1816) by the percussion cap of 
Joshua Shaw, gave inspiration to inventors in this field which 
resulted, by the time of the American Civil War, in such weap- 
ons as the so-called “Coffee Grinder” and the more elaborate 
machine gun of Billinghurst and Requa. 

The former embodied a single rigid harrel surmounted by a 
hopper into which were fed steel cases handloaded with powder 
and ball and bearing at their rear extremities nipples adorned 
with conventional percussion caps. The action of gravity, supple- 
mented by the revolution of a hand crank, brought these suc- 
cessively into line with the breech end of the barrel. There each 
was momentarily locked in place, its cap fired, and the bullet 
sped on its way, the empty case falling to the ground. The de- 
sign was workable, but the single barrel heated rapidly and 
fouled quickly, and the loading of the steel cases was a tedious 
procedure. As a result, the piece does not appear to have figured 
in active military operation. 

The Billinghurst and Requa gun, however, exhibited a num 
ber of superior features, for it employed metallic cartridges and 
was capable of discharging twenty-four of these almost in unison 
from as many barrels—aligned in a horizontal row and mounted 
on a wheeled carriage. But the ammunition did not contain its 
own priming, and so required ignition from an external source, 
a tiny flash-hole in the base of the brass case affording passage 
for the igniting flame (as in the Burnside and Maynard rifle 
cartridges of the period). To effect discharge, a “quick match” 
was laid along the row of cartridges, this being set off by a 
percussion cap on the nipple of an ordinary gunlock mounted 
opposite its central point. The process was not as unhandy as it 
might appear, for the loaded cartridges could be inserted in 
strips or clips of twenty-four, a new match laid, the nipple 
capped, and the piece fired, in a few seconds. Some of these 
Weapons saw use in the field in the later stages of the American 
Civil War—to what effect does not appear to be a matter of 


record. 


Bur the self-primed metallic cartridge was already an accom- 
plished fact, and at least one ingenious American, Dr. Richard 
Jordan Gatling, decided to exploit its advantages in a gun of his 
contrivance. According to his own accounts, the basic idea oc- 
curred to him first in 1861, He set to work upon it immediately 
and, by mid-1862, had not only completed a satisfactory working 
model but had demonstrated it successfully to a committee ap 
pointed by the governor of the State of Indiana, in one of the 
principal cities of which (Indianapolis) the piece had been con 


structed, Ere the year ended, some thousands of interested spec 
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Fic. 1. THe Muzzve or an Earrty “Macuine Gun” 


tators had witnessed demonstrations, and a rate of fire of over 
200 shots per minute had been achieved, Although not definitely 
so stated, it would appear that the caliber of the weapon was .58 
and the ammunition employed of the rim-fire type, the central 
fire variety being as yet imperfectly developed. 

Anxious to make the civilized world “machine-gun conscious,” 
Gatling sent descriptions of his invention, together with cuts and 
diagrams, to many countries, this apparently prior to filing 
patent applications outside the United States, since his one 
English patent bears the date of March 21, 1865, while his 
“educational” campaign appears to have commenced in 1862. 

Incidentally, this patent application includes among its specifi 
cations provision for inclosing the barrels of the weapon in a 
cylinder “filled with water or other liquid or other suitable mat- 
ters for the purpose of keeping the harrels cool.” It would seem, 
however, that Dr. Gatling never found it necessary to embody 
this feature in his weapons, for I have yet to come across a de 
scription of a water-cooled Gatling. 

To his dissemination of information concerning his invention 
Gatling ascribes the deep interest in machine guns which de 
veloped almost immediately in Belgium and France, as evi 
denced by the appearance in the former country, under the 
sponsorship of Messrs. Montigny and Christophe of Brussels, of 
a 37-harreled piece bearing Montigny’s name, followed by the 
speedy copying of its essential characteristics in the French 
“mitrailleur” or “mitrailleuse” (the latter is now the accepted 
designation) of twenty-five barrels. But the arguments which he 
advances in favor of this theory appear rather specious. Thus he 
states: “It is well known that the French and Montigny mitrail 
leurs are composed of a number of barrels and have a lock ot 
firing device for each barrel, and... | have no hesitation in 
saying that this feature of a gun, formed of many barrels and 
many locks, is copied from my invention.” As a matter of fact, 
however, the design of his weapon so little resembles those of the 
French and Belgian guns that he would appear to be stretching 
things not a little in attempting to draw close parallels, or even 
remote ones, between them, For the barrels in the Gatling re- 
volve about a central axis, and their several locks are cammed 
back and forth during the period of revolution (which its accom 
plished by a hand crank) to insert and discharge the cartridges 


delivered from a feed mechanism, and to dispose of the cases. 
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Pierced from solid 
billets of highest quality 
steel 


NATIONAL Seamless is available in sizes 
ranging from 3/16-inch mechanical tubing 
to 24-inch O.D. pipe, and in wall thicknesses 
to meet practically any requirement. Vari- 
ous grades of steels, from plain carbon to 
the high-alloy grades, can be supplied. 


The seamless process is particularly 
adapted to the production of heavy walled 
tubing, various types of cylinders, and 
tubular forgings in a wide range, especially 
where upsetting, swaging, spinning, or 
bending operations are to be performed and 
where a clean, smooth bore or surface finish 
is highly important. Either as NATIONAL 
Seamless Pipe or as Shelby Seamless 
Mechanical Tubing, the identifying em- 
blem, “Walls Without Welds,” means— 
America’s Preferred Pipe and Tubes. 


NATIONAL TUBE COMPANY 
Pittsburgh, Pa. 
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rhe “mitrailleuses,” on the other hand, consist of parallel 
bundles of immobile barrels bound rigidly together, their charges 
heing introduced in a single operation after prior assembly into 
a “charging plate” bored with as many chambers as there are 
barrels, and registering severally with these. Discharge of the 
chambered cartridges is now effected by the manual rotation of 
a crank which trips in succession a series of locks, one for each 
harrel, firing being slow or rapid according to the rate of move- 
ment of the crank handle, Further, it would appear that the real 
inventor of the mitrailleuse was a Belgian, Captain Fafschamps, 
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Fig. 2. BREECHBLOCK oF THE “Ropinson & Cottam #5” 


who, as early as 1851, produced a rough model and an elaborate 
set of drawings embodying his idea, offering. these to Montigny, 
an engineer-armorer with works at Fontaine Il’Eveque and a 
branch office in Brussels, Not long thereafter, Montigny actually 
constructed several guns on the Fafschamps plan for installation 
in certain Belgian fortresses. He then proceeded to add improve- 
ments of his own, so that the design had undergone considerable 
modification by the time Napoleon III decided to adopt a weapon 
of this type for the French Army. 


OrHER machine guns of this period were the Fieschi, of 
which the present writer has thus far been unable to obtain any 
description, and the Vandenburgh—invention of an American 
general of that name who lectured upon his device in 1862 before 
the Royal United Service Institution in London. Upon this he 
had secured a British patent as early as April 13, 1860, but. 
having developed his piece prior to the appearance of satisfac- 
tory metallic cartridges, had been forced to load with loose 
powder and ball. According to Major (later Colonel) Fosbery, 
hest known in the United States for his semiautomatic revolver, 
Vandenburgh’s gun resembled in basic principle the Montigny, 
an added reason for discounting Gatling’s claims that the latter 
was “copied from his invention,” since Gatling confessedly had 
not even conceived his idea prior to 1861, at which time the 
\Vandenburgh design was already patented in Great Britain. 
\ccording to Captain Karl von Elgger of the Swiss General 
Staff, the adoption of the mitrailleuse for the French service had 
heen under consideration as early as 1867 by Napoleon III, the 
danger of war with Prussia having first loomed in that year, 
though, as a matter of fact, he states that it was the Gatling 
rather than the Montigny which the Emperor had in mind. 
\ccording to this author, Napoleon felt that the morale of his 
forces had been seriously undermined through successes achieved 
hy the Prussians with their Zundnadelgewehr (needle gun) 
and required some strong inspirational stimuli if it were to re 
gain its pristine tone. So he undertook the aduption and issue of 
the Chassepot rifle (1867 onward) and decided to supplement 
this with the mitrailleuse. Thus, as we have seen, he took over 
the Montigny in a modified form, producing it under conditions 
of the greatest secrecy despite the fact that military men every 
where knew it to be nothing but the Belgian gun revamped. 
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Elgger, who completed his manuscript in December 1867 and 


published > er . eser 
that the new weapon had serious limitations, and willfully de- 


d himself in his expectations concerning it. But for that 


it the year following, claims that Napoleon realized 


ponte Elgger holds no brief for any machine gun, maintaining 
that these, in the small calibers in which they were then made 

(though the Gatling was being produced in bores of up to and 
including one inch!) were incapable of accomplishing any se- 
rious mission. He expresses the opinion that twenty foot soldiers 
armed with repeating rifles would be able to deliver against an 
enemy -operated machine gun as many rifle bullets as such a 
contrivance could discharge in their direction in a given period 
of time. So he advocates their production, if at all, in larger 
bores (approaching that of field artillery, the mission of which 
he apparently confuses with that of the new weapon), even 
though this necessitate a reduction of the number of barrels in 
a given piece and in its rate of fire as well. But his final remarks 
nner indicate the real state of his feeling on the subject: “To fire 
ordinary bullets from small arms, we need no artillery—but 
infantry. We therefore don't see much future for these modern 
‘organ guns.’ ” 

Elgger’s unfavorable opinion of machine guns appears to have 
been borrowed largely from a Captain Aschmann, who served in 
the American Civil War, whom he quotes as saying that the 
soldiers “derisively called revolving cannon ‘coffee grinders.’ ” 
While it is not possible to controvert this statement, it would 
appear highly probable that this term was applied only to the 
rather crude, single-barreled affair referred to earlier in this 
paper, since the Gatling saw such little service in that war that 
it scarcely had an opportunity to acquire a nickname. Elgger 


‘ 


nevertheless states that “several Gatling guns, mostly of but 
14.7-mm. (caliber .58) were employed; their effectiveness was 
negligible. Soon they disappeared entirely.” 

Unfortunately, he gives no indication of the times or places at 
which such employment occurred. That it actually did occur 
would, however, appear indubitable, since Gatling himself says: 
“Some of them, however, did get into service before the close 
of the American War and were used effectively in repelling 
rebel attacks upon the Union forces under command of General 

sutler near Richmond, Va.” But alas, Butler in his very copious 
autobiography, though devoting a hundred pages to his Virginia 
campaigns, remains painfully silent upon the subject of the 
Gatling ! 

Yet another machine gun which appears to have figured in 
military activities in this same area, this time in the hands of 
the Confederates (in the defense of Petersburg), is a mysterious 
piece recently donated by the U. S. Ordnance Department to the 
National Park Service for display at its Petersburg National 
Military Park. Bearing the inscription, “Robinson & Cottam, 
London, # 5,” this stubby bronze contrivance, with an over-all 
length of but 34 inches, weighs perhaps 500 pounds. Pierced with 
121 apparently unrifled tubes of caliber .50 (Fig. 1), it possesses 
a screw breech mechanism, the breechblock exhibiting as many 
chambers as there are barrels (Fig. 2). Just how firing was 
accomplished, however, remained a dark secret to the writer at 
the end of several minutes of careful scrutiny, and since the 
makers’ names do not appear among the records of ordnance 
patentees on file in the British Patent Office, additional study 
will be necessary to determine this. (To be continued.) 





A few copies of “Proof Tests and Proof Marks,” by 
Lieut. Col. Calvin Goddard, internationally knewn arms 
expert, are still available. This series of articles, reprinted 
from ARMY ORDNANCE, treats the subject exhaustively. 
They are bound in one volume and may be purchased for 
three dollars from: 


The Army Ordnance Association 


(05 Mills Building Washington, LD. C. 























VITAL OPERATIONS 


Among today’s most vital operations are the con- 


struction of powder and _shell-loading plants, 
airports, military highways, barracks and canton- 
ments. And—today’s most reliable tractor, Cle- 
trac, will be found on the most important of these 
vital jobs. Cletraes are built in sizes from 14 to 
96 H.P. on the drawbar, gasoline and diesel. 


THE CLEVELAND TRACTOR COMPANY 
CLEVELAND, OHIO 
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A SALUTE, | 
Jo the © 


We salute the colors ... which have 
played such an important part in the 
making of American History. 


The colors of Moore Porcelain Enam- 
eled Cooking Utensils also play an 
important part ... in American life 
... for only enameled cooking uten- 
sils can give you the color and 
charm so desirable in the modern 
decorative kitchen. 


Moore Enameled Ware can give 
your wife the joy and satisfaction 
that comes from cooking in good 
porcelain enamel. Moore's enamel 
is glossy, hard and beautiful as pure 
china ... impervious to food acids 
and stains ... enamel so smooth it 
requires no effort to clean ... good 
enamel is non-porous, therefore sani- 
tary and healthful . . . eliminates 
every chance of tainted or discolored 
foods from previous cooking use. 


THE MOORE ENAMELING AND 
MANUFACTURING COMPANY 
WEST LAFAYETTE - OHIO 
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LIEUTENANT CoLoneELs To BE PRoMOTED ON Merit 


APPROXIMATELY 436 lieutenant colonels soon will be 
promoted to temporary colonels in the Army of the United 
States on a merit basis. Under a recently enunciated policy, the 
War Department will reward worthy individuals and at the 
same time improve the fighting efficiency of the Army. The next 
list of temporary promotions to the rank of colonel will prob- 
ably be announced in September 1941. All told, there are posi- 
tions in the Regular Army for approximately 1,300 promotion- 
list colonels, not including officers of the Air Corps. On June 
28, 1941, 214 lieutenant colonels of the promotion list were 
promoted to full colonelcies under the merit system. This num- 
ber, and about 650 promotion-list colonels already in the Army, 
brought the total to approximately 864, leaving about 436 vacan- 
cies. The selective or merit system of promotion is explicitly 
set forth by the War Department as follows: 

“In the troop basis under the existing expansion program 
there are positions in the Regular Army for approximately 
1,300 promotion-list colonels, less Air Corps, and there were, 
prior to the promotions announced in S.O. 151, W.D., 30 June, 
1941, only about 650 promotion-list colonels, less Air Corps. 
The expansion of the Army has reached the stage where addi- 
tional colonels should be provided. The seriousness of the situa- 
tion demands that the best qualified personnel be obtained. 
While consideration of seniority of the officers whose promo- 
tions have just been announced were given weight, records of 
performance over the past ten years governed their selection, 
The first list contains the names of 214, plus 12 Air Corps, 
officers of the promotion list, and 60 officers of the nonpromotion 
list for promotion to the grade of colonel at this time. The pro- 
motion of this number will naturally result in certain necessary 
adjustments. Thereafter, during the remainder of the fiscal year, 
additional officers will be promoted periodically so that by the 
end of the fiscal year responsibility and rank may be equalized 
in so far as the grade of colonel is concerned. 

“Promotions subsequent to the first will be filled by officers 
selected by the War Department from those with high records 
over a long period of years and from those who have been 
specially recommended from the field whose past records plus 
the additional recommendation show them specially qualified for 
selection. The second list will probably be announced in Sep- 
tember. 

“It is of extreme importance that officers of good records who 
were not promoted on the first list realize that subsequent pro- 
motion by selection in the fiscal year 1942 and thereafter will be 
based more and more on performance during the emergency 
and less on the records of previous years, until a final phase is 
reached where demonstrated performance in the emergency will 
be the sole criterion. The type of duty which the officer is per- 
forming must of necessity have little weight because the indi- 
vidual has little to say about it. The manner in which he per- 
forms the duty to which he has been assigned under the pressure 
of the current expansion will be the paramount consideration. 

“Promotions will continue to be made by groups, each group 
being arranged in promotion-list order. Lieutenant colonels of 
the promotion list and nonpromotion list may be recommended 
for promotion, but each recommendation will be limited to serv- 
ice performed since June 30, 1940; will state specifically the 
duties the officer has performed; and will also state in detail the 
reasons why the officer should receive special consideration for 
selection for promotion.” 
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ProvIsIONAL ANTITANK BATTALIONS 


THE War Department is forming twenty-two provisional anti- 
tank battalions ; fourteen of these will be in infantry divisions, 
and the other eight will be provisional General Headquarters 
antitank battalions which are being formed by the field artillery 
brigades of seven army corps and an army. 

The War Department also has directed that an antitank officer 
be assigned to every division, army corps, and field-army staff 
e specific purpose of assisting the plans and training officer 
defeating armored-force attacks. 


for th 
in working out 
These officers may belong to any branch and will be appointed 


methods of 


by the respective commanders from the ranks of their own 
organizations. 

In forming the provisional battalions, commanders have been 
directed to employ the antitank personnel, weapons, and equip- 
ment now incorporated within field-artillery organizations. In- 
fantry regiments will not contribute to the temporary battalions ; 
they will retain their antitank companies, which are armed with 
37-mm. guns, 

The provisional battalions will operate directly under the con- 
trol of division, army-corps, and army commanders, depending 
on their assignment, The divisional battalions, however, will 
normally stay with their divisions. 

These special antitank units will be thoroughly tested during 
the summer maneuvers. Irom the results of these and other tests 
the Army will plan standard types of antitank organizations, 
varying in composition so that they can fulfill the needs of divi- 
sions and larger units. 

A tentative table of organization for the provisional battalion 
in the square division calls for two batteries of 37-mm. guns, 
each equipped with twelve guns, and two 75-mm., gun batteries, 
each armed with eight guns. For unit security the battalion will 
also have a quantity of caliber .50 machine guns and Browning 
automatic rifles. The strength of this unit will be approximately 
475 officers and enlisted men. 

The provisional antitank battalion for the triangular division 
is somewhat smaller. It has two 37-mm. gun batteries, armed 
with twelve guns each, and one 75-mm. gun battery, equipped 
with eight guns. It will have a total strength of about 275 officers 
and men. 

In the General Headquarters provisional battalions the 75-mm. 
gun will he the only antitank weapon. Each battalion will have 
four gun hatteries, each equipped with eight guns, The strength 
of this unit is approximately 675 officers and enlisted men. 

Each type of provisional antitank battalion will have appro- 
priate headquarters and headquarters batteries, including am- 
munition trains, and they will be equipped with trucks and 
other vehicles for carrying personnel and equipment. A com- 
pany of engineers will be assigned to each provisional division 
antitank battalion in square divisions as a mine company. 


New Miutitrary Designations 


In a move to avoid confusion in the designation of the various 
high units of the nation’s defense forces, new terminology has 
been adopted to describe divisions, corps, and armies. Divisions, 
instead of being merely designated by number as in the past, will 
now be known according to the major combat element, such as 
Infantry Division. 


Armored Division, and Cavalry 


When a division is of special type and when the arm alone is not 


Division, 


sufficiently descriptive, it will be designated by type, as Motor- 
ized Division, Mountain Division, and Air-Borne Division. 
Corps will hereafter be known as “army corps,” except when 
composed principally of Armored, Cavalry, or similar special- 
ized divisions, In the excepted cases, they will be designated by 
the main component. 
An “army,” which consists of two or more corps, will be 


known as such, regardless of its components. 











© 37-mm. Mobile Antiaircraft Gun that fires explosive 
shells 


Waiting to pour 120 shots per minute into 
night bombers before they can release their 
deadly cargoes, this fully automatic 37-mm. 
gun symbolizes America on Defense. 


Its high mobility and rapid manipulation 
are made possible by the use of many Ball 
and Roller Bearings on leveling, elevating 
and traversing mechanisms. SOLS! Indus- 
tries, Inc., Front St. & Erie Ave., Philadel- 
phia, Pa. 4es7 





ROLLER BEARINGS 
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The following items of current information and opinion aim 
to present a wide range of facts and discussion relating to 
recent developments of professional military interest. Ouota 
tion marks are frequently omitted but sources are indicated 


THE Headquarters of the Army Air Forces, including a 
separate Air Staff organized on conventional general-staff lines. 
has been formed as a result of the recent reorganization of the 
Army Air Corps. The Headquarters of the Army Air Forces 
consists of the following: (1) The Chief of the Army Air 
Forces, Maj. Gen. Henry H. Arnold, who also is Deputy Chieti 
of Staff for Air; (2) The Chief of the Air Staff, Brig. Gen. Car] 
Spaatz; (3) The Air Staff; (4) The Air Inspector, Brig. Gen 
Herbert A. Dargue; (5) The Air Adjutant General, Lieut. Col 
William W. Dick, 

As Chief of the Air Staff, General Spaatz will coordinate all 
activities of the Headquarters, Army Air Forces, and will act as 
the executive, the assistant, and the adviser to the Chief of the 
Army Air Forces. The principal function of the Air Staff con 
sists of preparing the essential over-all plans for the Army Air 
Forces. Its operating functions are confined primarily to pre 
paring those policies, directives, and instructions essential in 
directing and coordinating the activities of the major com 
ponents of the Army Air Forces. Staff functions of an operative 
nature that require the fulfillment of detailed Army Air Forces 
plans, are performed under the direction of the commanding 
general, Air Force Combat Command, and the Chief of the Air 
Corps, by their respective staffs. The Air Staff is organized as 
follows: 

The Secretary of the Air Staff: Lieut. Col. Muir S. Fair- 
child. He will be assisted by Lieut. Col. Claude E, Duncan and 
Maj. Edward P. Curtis. The secretary acts as executive officer 
of the Chief of the Air Staff and codrdinates the activities of 
the Staff. 

A-1 Division (Personnel): Col, Ralph Cousins, This division 
formulates policies on matters pertaining to the personnel of the 
Army Air Forces as individuals (as differentiated from units) 
and performs the essential planning and determination of per- 
sonnel procurement. 

A-2 Division (Military Intelligence): Brig. Gen. Martin F 
Scanlon. This division performs the intelligence planning essen 
tial to fulfillment of the functions of the Army Air Forces. 

A-3 Division (Operations and Training): Lieut. Col. Earl L. 
Naiden. This division performs those functions pertaining to the 
over-all plans for the organization, training, combat, and service 
operations of the Army Air Forces and prepares directives and 
instructions pertaining thereto. 

A-4 Division (Matériel and Supply): Col. Edgar Sorenson 
This division prepares policies, plans, and directives pertaining 
to the matériel requirements of the Army Air Forces and for all 
essential! allied activities. 

Air War Plans Division: Lieut. Col. H. L. George. The Air 
War Plans Division prepares plans pertaining to the air phase 
of current war plans, pursuant to War Department policies and 
directives. It prepares over-all plans for the control of the 
activities of the Army Air Forces. 

Budget Section: Lieut. Col. Leland W. Miller, The Budget 
Section formulates plans and determines policies as a basis fot 
the preparation of budget requirements of the Army Air Forces 
as a whole, and prepares plans and policies governing control 
and supervision of the expenditures of funds appropriated for the 
Army Air Forces. 

Statistics Section: Capt. James M. Farrar. The Statistics 
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Section compiles, analyzes, and maintains statistical data for use 
in the planning activities of the Air Staff; designs, prepares, and 
maintains gr iphical and tabular presentation of statistical in- 
formation, and pe rforms allied functions, 

Air Inspector, General Dargue performs such inspections 
ind investigations as the Chief of the Army Air Forces may 
direct. He also formulates coOrdinating policies governing in- 
,pection functions of the Army Air Forces. In his capacity as the 

\jr Adjutant General, Colonel Dick will handle all official cor- 
respondence except that pertaining to combat orders and instruc- 
tions for air operations. He will authenticate and distribute all 
orders and instructions of an administrative nature and will 
maintain an office of record, The office of the Air Adjutant 
General is the official channel of communication between the 
Headquarters, Army Air Forces, and the elements of the com- 
mand. General Arnold will have two aides-de-camp—Maj. E. H. 
Beebe, secretary, and Maj. James Higgs, public relations. 


THE illustration below shows items from a private collec 
tion of military insignia depicting the development of the Ord- 
nance device—the bomb and flame. The first item shown is 


“ 


DEVELOPMENT OF THE ORDNANCE INSIGNIA 








practically the same as the insignia appearing shortly after the 
War of 1812. It continued in this form, with only slight varia- 
tions in the width of the flame, until after the World War. In the 
past two decades many modifications have appeared. Recent 


““ 


radical changes in design have resulted in the present “stream- 


lined” pattern, The official design of today appears in the lower 


right-hand corner of the illustration. 


THE Army has developed another safeguard for the well- 
being of the American soldier. After considerable research and 
experimentation, the Chemical Warfare Service has produced a 
preparation that will protect soldiers’ feet from burns caused by 
mustard gas, This gas is a blistering agent, liquid in form, It is 
capable of penetrating shoes and clothing and causing severe 
burns. Gas of this type is used to contaminate a strategic area 
lor the purpose of denying it to an enemy, Methods of decon- 
taminating clothing have been worked out. 

rhe new preparation is a specific neutralizing compound in 
paste form for protecting shoes. It is packed in tins, similar to 
shoe-polish cans, and is applied to shoes by soldiers when they 
are about to enter an area that is suspected of being contami- 
nated. Contracts totaling about $600,000 have been let to the fol- 
lowing corporations for the manufacture of the protective paste : 
Baldwin Laboratories, Seagertown, Pa.: Ernst Bischoff Com- 
pany, Memphis, Tenn.; National Oil Products Company, Cedar- 


town, Ga.; Globe Crayon Company, Barbertown, Ohio; R. M. 
Hollingshead Corporation, Camden, N. J, It is anticipated that 
these contracts will be augmented considerably through letters 


ol intent, which are now being issued. 



































® Above is shown the 
set of 14 broaches 
used to broach this 
90 mm. anti-aircraft 
gun breech ring. 28 
cuts are taken to re- 
move 230 cubic inch- 
es of material. One 
part of the square 
hole has a 1%° taper. 
Squareness, size and 
taper are held to an 
accuracy of .0014%” 
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of the toughest 
Munitions Broaching Jobs 
Made Stuart's 


‘ath ‘Tored Ko 
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HIS is another example of a difficult metal working 

problem made easier with Stuart’s Thred-Kut. These 
1,000 Ib. breech rings are broached on the largest broach- 
ing set-up ever developed by Lapoint Machine Tool Co. It 
was natural to put Stuart’s Thred-Kut on the job because 
of its proved performance and wide use in armories, 
arsenals, aircraft plants and other related industries where 
nothing less than the best cutting fluid can serve. 
For tapping, threading, deep drilling, broaching, gear 
cutting and all alloy steel machining operations — use 
Stuart's Thred-Kut! You'll save time, 
money and headaches. Write .. . 
wire .. . phone for a trial drum today. 


REMEMBER: the cost of cutting fluids is 
measured by pennies —the cost of tools 
and production by dollars! 


For all cutting fluid problems 
D. A. STUART OIL CO. 


Stuart Ol! 
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LIMITED 
Chicago, U.S.A. + Est. 1865 
Warehouses in All Principal Metal Working Centers 4 
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ALE WHEEL DRIV 
| BALLOON WINCH TRUCK 


MILITARY VEHICLES 


OF ALL TYPES 
Ds 
COMBAT TANKS @ ARMORED CARS 
SCOUT CARS © RECONNAISSANCE CARS 
OFFICERS CARS © AMBULANCES 
MOBILE MACHINE SHOPS 
ARTILLERY TRACTORS for Guns of All Sizes 


HIGH SPEED TRACK LAYING 
ARTILLERY TRACTORS 


CAPTIVE BALLOON WINCHES 
AIR FIELD SERVICE TRACTORS 


AIRPLANE CRASH TRUCKS 
e FIRE EQUIPMENT 


AIRPLANE WRECKING TRUCKS 

MOBILE AIRCRAFT MACHINE SHOPS 
MOBILE OXYGEN GENERATOR UNITS 
MOBILE WATER PURIFICATION UNITS 


AIR FIELD ROTARY 
SNOW REMOVAL EQUIPMENT 


AIR FIELD FUEL SERVICING TRUCKS 
+ 


We are Specialists in the Design and Production of 
Military Transportation Equipment 


MARMON-HERRINGTON CO., INC. 


MANUFACTURERS OF ALL-WHEEL-DRIVE VEHICLES 
AND HIGH SPEED TRACK LAYING VEHICLES 


INDIANAPOLIS, INDIANA, U.S.A. 
Purveyors to U. S. Army, U. S. Navy, U. S. Marine Corps 








and Many Foreign Governments 
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PRoGRESS in the design of instruments for recording the ye- 
locities of bullets is being made continually. The Ordnance De. 
partment has used several types for many years, the most note- 
worthy being the LeBoulingé chronograph, the Aberdeen chron. 
ograph, and the solenoid chronograph. The operation of the 
latter is based upon the successive recording of an electromotive 
force generated in each of two separate coils of wire as a mag- 
netized projectile is fired through them. Its accuracy is 99,98 per 
cent. 
Now 
frequency 
instrument, 


which makes use of radio 
radio. This 
which eliminates the necessity for magnetizing the 
projectile, was developed in the research division of the Rem- 
ington Arms Company. It will clock the flight of bullets over 
distances as short as ten feet and will deliver its signal with a 
maximum variation of ten millionths of a second. 

When the bullets are fired through coils connected with the 
radio frequency circuits, the metal of the bullet, whether lead, 
copper or steel, unbalances the circuit and produces an output 
pulse which operates the velocity-measuring instrument. In such 
measurements it is necessary to determine the distance traversed 
and the time interval with an accuracy well within one per cent. 
This new device delivers its output pulse when the bullet js 
within a quarter of an inch of the center of the coil regardless of 


comes the “coil disjunctor” 


circuits similar to those in the ordinary 


Thus, it is possible to 
.50 bullets over short 


the weight, shape, or velocity of the bullet. 
measure the velocity of caliber .30 and 

distances of ten to fifteen feet. The muzzle 
bullets is approximately thirty miles a minute. 
advantages over older methods in that no mechanical contact 
need be made with the bullet and that no wires and plates need 


such 
This system has 


velocity of 


be replaced after each shot. 


Bi YMBPROOF shelters of a special construction, designed to 
protect the observers who.study the explosive qualities of new 
types of ammunition, have been erected at the Jefferson Proving 
Ground, Madison, Ind. By means of these observations, the War 
Department is enabled to obtain, at first hand, accurate knowl- 
edge of the destructive qualities of the explosives being turned 
out by the Army’s new ordnance plants, as compared with those 
now in use, This is one of the purposes of the new Jefferson 
Proving Ground. 

There are nineteen recovery and observation fields at the 
proving ground that range in distance from 3,000 to 16,000 yards 
thus affording an opportunity to test all 
sizes of ammunition, This is done by first using the standard am- 
munition and following it with the ammunition. The ob- 
server watches the effects of both and reports any differences 
with which each shelter is 


from the firing line, 
new 


back to the firing line by telephone, 
equipped, 

To insure the safety of the observer, the shelters must be of 
unusually heavy construction. They have an outside measurement 
of seven by eight feet and are built of heavy reénforced concrete, 
with walls from twelve to eighteen inches thick. The roof is 
eighteen inches thick and is reénforced with steel I-beams. The 
only entrance is through a steel door of 54-inch boiler plate. 

Through a ™%-inch slit in the front of the building the ob- 
watch the falling and bursting of the high-explosive 
shells. This slit is a series of metal step-down ridges from top 
and bottom to center so that any fragment that may strike near 
the opening will be deflected from the center. On the inside of 
the slit is placed a sheet of multiple bullet-proof glass one inch 
thick, which is cushioned from the metal with rubber, so that 
the observer is fully protected if a fragment of shell should find 
its way through the narrow opening. After the shelter is com- 
pleted, the entire structure, except in front, is covered with rock, 
sand and earth, so that it resembles, from a distance, a small hill 


servers 


or rising in the ground. 
The recovery field in front of this bombproof station is kept 
clear of growth to facilitate observation at the point of fall. 
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Armament Literature 

















1 selected list of military armament references in current 
engineering and technical periodicals compiled in the Ord- 
nance Library; S. H, Pendleton, librarian, 


-lir Raid Damage 


Air Raid Damage. Notes on attacks on Bremen and Wilhelm 
shaven; maps showing Wilhelmshaven dockyard and naval base 
and Bremen docks and industrial areas. Shipbuilding & Shipping 
Record, April 24, 1941, p. 392. 


Air Raid Shelters 


Recommendations of Lord Horder’s (British) Committee 
regarding conditions in air-raid shelters with special reference 
to health; mainly concerned with sanitation, first aid, ventila 
tion and other hygienic considerations. His Majesty's Stationery 
Office, London, 1940, 7 p.; obtainable from British Library of 
Information, 50 Rockefeller Plaza, New York, N. Y. 

Conditioning bombproof underground spaces for shelters and 
factories. Edward Ledoux. Chemical & Metallurgical Engineer- 
ing, June 1941, p. 82. 

Design and construction of air-raid shelters. Object is to 
provide designs which can be followed with knowledge that they 
are in accordance with British Government's requirements and 
common practice. D. H. Lee. Concrete Publications, Ltd. 
(London), 1940, 86 p. 

Column analogy applied to design of shelters, Theoretical 
mathematical discussion of application of Hardy Cross column 
analogy method to design of rigid concrete air-raid shelters. 
E, Shepley and N. R. Tembe. Concrete and Construction Engi- 
neer, April 1941, p, 155. 


Ammunition 


Line production of 3-in. antiaircraft shell. S. A. Woods 
Machine Company, American Machinist, June 11, 1941, p. 541. 

Sparks semiautomatic lathe, machines shells from 75-mm. to 
155-mm, Sparks Machine Tool Corporation. American Ma 
chinist, June 11, 1941, p. 564. 

Sundstrand equips Model 10 automatic lathes for special shell- 
turning operations. .dmerican Machinist, June 25, 1941, p. 624. 

Cartridge-case manufacture at Guide Lamp (Division G.M.C.). 
Automotive Industries, June 15, 1941, p. 634. 

Mass production unit at the Olds Plant for the manufacture 
of high explosives. .dutomotive Industries, July 1, 1941, p. 14. 

An emplacement for the 75-mm. M2, Maj. Alexander S. 
Bennet. Field Artillery Journal, July 1941, p. 492. 

A new shell lathe designed in U.S.A. Herbert Chase. National 
Machine Tool Builders’ Association. Machinery, May 15, 1941, 
p. 179. 

Shell painting. H. C. Fornwall. Stee/, June 2, 1941, p. 50. 

Cleaning forged steel. Shells must be absolutely clean and free 
from rust before they are loaded with powder to eliminate any 
chemical reaction which might spoil charge. Heat Treating & 
Forging, Vol. 27, No. 2, February 1941, p. 68. 

Shell production by the Witter process. Sam F. Keener and 
T. C. Campbell. Jron Age, July 3, 1941, p. 51. 

Lubricants. Lubricants for shell and cartridge manufacture. 
Arthur F, Macconochie. Steel, May 12, 1941, p. 57. 

Production methods for making shell and bomb fuzes, Auto- 
matic screw machines make many fuze parts. Arthur F. Macco- 
nochie, Steel, June 16, 1941, p. 56. 

Shell and bomb fuzes. Importance of the fuze; early forms; 


GENTLEMEN BEHOLD A PARADOX! 


ONE POUND OF CIVILIAN ALUMINUM becomes 
one pound of Defense Aluminum by the simple 
process of writing the magic symbols AA to A-10 
on certain pieces of paper. 


THIS DEFENSE ALUMINUM we are making is not 
special aluminum; it is just good old Alcoa 
Aluminum in especially /Jarge quantities. 


HOW LARGE? Each pound of civilian aluminum 
shipped in the average month of 1930-38 has 
been multiplied into almost four pounds a month 
for defense. And this was possible only because 
we started to spend over $200,000,000 for ex- 
pansion long before today’s needs became 
generally recognized. 





HERE’S THE PARADOX: Civilian Aluminum is 
exactly what we are making; Defense Alumi- 
num is what we are shipping—and a great deal 
of it. 


DEFENSE DOES NOT ASK FOR different alumi- 
num; it could not ask for better aluminum. It 
asks only more of the same. We are happy to 
report that defense industries asked for and got 
from us something like twenty million pounds 
more last month than were forecast in sched- 
ules set up six months ago. 


DEFENSE ORDERS specify aluminum in the old 
familiar way, using the same train of tried and 
true Alcoa Alloy numbers—2S-3S-11S-17S-24S- 
52S-195-356, and all the rest. They do the same 
things superlatively well, for Defense, that they 
have been doing for you. 


WHEN ALUMINUM COMES BACK into civilian 
use, it is going to be very like switching this 
crack train of Alloys of Alcoa Aluminum right 
back on your track. 


BUT THERE WILL BE SOME SURPRISES aboard. 
New techniques, new economies, are being 
sought, found, and already put into use by our 
busier-than-ever researchers. Probably there will 
be a new alloy or two. Certainly, there will be 
many new ways to use the old ones, profitably. 


ALUMINUM COMPANY OF AMERICA 
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Makers of 


LIGHT ARMOR PLATE 
FOR ARMY and NAVY ORDNANCE 


Specializing in face-hardened armor plate 
from 3/16” to 1” thickness 


Largest Fabricators of Airplane Armor 

















Avoid Record Keeping Bottlenecks 
with DIEBOLD Business Tools 


The DIEBOLD Cardineer 

wheel . . . speeds 
reference and posting by 
bringing work to the op- 
erator . . . saves space 

reduces total book- 
keeping costs. Used by 
many of the country’s larg- 
est manufacturers. More 
than pays its way on post- 
ing and reference jobs such 





as... stock control... 
payroll . . . purchasing 
. discount. . . billing 


and countless other records. Ask for descriptive 
book. There is no obligation. 


You can buy what vou 
need when you need it and 
expand your files a drawer 
at a time as needed with 
DIEBOLD Sectional 
Drawer Visible Files. DIE- 
BOLD visible Reference 
Panels save time and space 
for one and two line index- 
ing jobs. They use cards 
in perforated strips easily 
typed without special fixtures. Ask for ‘‘Con- 
trol,’ a timely book. 



















Other DIEBOLD Business Tools that will con- 
veniently house and protect your vital records, 
drawings, formulae, and confidential papers 


Bank Vaults and equipment . . . electric Rekor- 
desk Safes . . . Ledger Safes . . . Receding Door 
Safes . . . Burglar-resistive Chests. Ask for full 


details. There is no obligation. 


DIEBOL Safe & Lock Co. 
D Canton, Ohio 
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recent improvements; general characteristics of modern fuzes 
Arthur F. Macconochie. Steel, June 2, 1941, p. 52. 

Shell and bomb fuzes. Can a clock be used as time element in 
a fuze? Centrifugal force used for driving; how escapement 
works ; setting and firing. Arthur T°, Macconochie. Stee?, June 
9, 1941, p. 58. 

Device for marking graduations on time rings and shel] fuzes 
Machinery, June 1941, p. 172. 

Shell-turning lathe designed for high production, Machinery. 
June 1941, p. 160. 

Special holding device for threading shell caps. Machinery. 
June 1941, p. 164. 

Topping shell ingots for large shell forgings. \/etal Progress 
June 1941, p. 702. 

Screw machine tooling for munitions parts. Special tooling 
arrangements for the M-20 booster, the 37-mm. high-explosive 
shell, and machine-gun bullet cores. Frank J. Oliver. /ron Age. 
July 3, 1941, p. 33. 

New completely automatic furnace equipment heat treats 
munitions shells scale-free. W. F. Ross. H/eat Treating & Forg- 
ing, June 1941, p. 293. 

War-time production of ammunition. Maj. Gen, William J 
Snow. Field Artillery Journal, July 1941, p. 467. 

South African engineering industry at war, III. Castings for 
field mortars; problems presented in design and manufacture of 
sights. A. G. Thomson. Foundry Trade Journal, May 29, 194]. 
p. 362. 

Bombs 

Tiro d’Aviazione. Theoretical mathematical analysis of trajec- 
tories of aérial bombs. C. Jachino. Jngegnere, January 1941, 
p. 47. 

South African engineering industry at war: infantry mortar 
bombs. A. G. Thomson. /oundry Trade Journal, April 24, 1941, 
p. 275. 

South African engineering industry at war, IV. Production 
ot heavy aircraft bombs: casting smaller types of aircraft bombs; 
machining and assembly ; fuze mechanism; antisubmarine bombs. 
\. G. Thomson. foundry Trade Journal, June 5, 1941, p. 375. 


Ammunition—Small-Arms 


Development and manufacture of small-arms ammunition 
Arthur F. Macconochie. Stee/, May 19, 1941, p. 56, 


Antiaircraft Protection 
A.R.P. equipment in London factory. Stand-by generator and 
fire-pump plant erected in food factory; details of shelters for 
employees and complete facilities for emergency operation. 
Power & Works Engineer, May 1941, p. 110. 


Arsenals 
Modernization increases output at Springfield Armory. 
Brig. Gen. G. H. Stewart. Will & Factory, June 1941, p. 51. 


Artillery 

Variety of operations performed on versatile milling machine. 
Canadian Machinery, Vol. 52, No. 5, May 1941, p. 82. 

Gun-barrel spline-shaping machine. (Ormerod Shapers, Inc.) 
Engineering, January 17, 1941, p. 47. 

The Red artillery. Field Artillery Journal, July 1941, p. 464. 

History of the development of field-artillery matériel. 2nd 
Lieut. O, A. Ramnes. The Ordnance Sergeant, May 1941, p. 182; 
June 1941, p. 243. 

Weapons of German and British infantry battalions. Capt. 
Carl T. Schmidt. /nfantry Journal, July 1941, p. 30. 

Hard hitters for U. S. New 155-mm. heavy field guns can 
“shoot all over the country” from one position; fast on the road. 
Dr. Frank Thone. Science News Letter, June 14, 1941, p. 378. 


Artillery—Aircraft 


Vive-gun turret. Design of 5-gun hattery to be mounted in 
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airplanes ; construction and development were carried through 
aptation of variable fire pattern theory of antiaircraft use. 


to ad 
Aviation, May 1941, p. 44. 


L. Bruchiss. 
Artillery—Antiaircraft 
Forging barrels for Bofors antiaircraft gun. Machinery (Lon- 
don), May 22, 1941, p. 197. 
Manufacture of Bren guns in Canada. Machinery (London), 
March 20, 1941, p. 673; April 24, 1941, p. 85. 


Artillery—Antitank 

Tank stopping. Speed and fire power the two primary defen- 
sive requirements, Antitank aircraft units. 4éronautics, June 
1941, p. 39. 

Artillery—S potting Boards 

Range percentage spotting board. Description of simplified 
spotting board developed for Case II firing in batteries where 
M2 firing board is not available. L. M. Applegate. Coast Artil- 
lery Journal, Vol. 84, No. 3, May-June 1941, p. 260. 


Automotive 
United States Army half-tracks. Automotive /ndustries, 
July 1, 1941, p. 30. 
Making tanks at Rock Island Arsenal. G. W. Birdsall. Steel, 
May 12, 1941, p. 58. 
Light tanks are designed to take it. Machine Design, June 
1941, p. 71. 
The production of radial air-cooled tank engines. Machinery 
(London), May 1, 1941, p. 113. 
The mighty “M-3.” Steel Horizons, Vol. 3, No. 3, p. 8. 
Combat tanks en masse. F. A. Stevenson. Steel Horizons, Vol. 
3, No. 3, p. 14. 
Ballistics 


Tiro d’Aviazione. Further mathematical discussion of equa- 
tions of bomb trajectories. C. Jachino. /ngegnere, Vol. 19, No. 
2, February 1941, p. 145. 

Flight of the projectiles. Difference between explosion and 
detonation; forces acting on a shell in flight. Arthur F, Maccon- 
ochie. Stee/, June 23, 1941, p. 50. 


Camouflage 


Present-day camouflage. Col. Homer Saint-Gaudens, The 


Reserve Officer, May 1941, p. 10. 


Explosives 

Metal catalysts in explosive production. Description of how 
we can make an adequate supply of nitric acid without depend- 
ence upon imports from any country. E. A. Arnold. Steel, June 
23, 1941, p. 72. 

Production of toluene and TNT from natural oil by extraction 
Ernst Berl. Industrial & Engineering Chemistry, News Edition, 
1941, Vol. 19, p. 636. 

Canada’s chemical war effort. Canadian Chemical and Process 
Industries, Vol. 25, No. 5, March 1941, p. 228. 

Purifying cotton linters. J. A. Lee. Chemical and Metallurgical 
Engineering, April 1941, p. 90. 

Eighty-six-million-dollar powder plant matures in ten months 
under drive by twenty-three thousand construction workers. 
Methods and equipment used in construction of 600 buildings 
and many auxiliary structures of smokeless-powder plant of 
Indiana Ordnance Works. V. B. Smith. Construction Methods, 
May 1941, p. 42. 

Differentiation of components of “Explosive Oil”: survey of 
chemical literature. W. M. Thornton, Jr. U. S. Bureau of Mines 
—information circular No, 7155, April 1941, 13 p. 


Extrusion 
The hydraulic extrusion process, C. E. Pearson. Engineering, 
March 28, 1941, p. 257. 
’ 











American Armament 
Corporation 





_ 37-mm., 50-caliber ANTIAIRCRAFT GUN 
on Naval Mount 


Manufacturers of Field, Naval, Air- 
craft, Tank, Antiaircraft and Anti- 
tank Cannon, Infantry and Chemical 
Warfare Mortars, Aérial Bombs, Gre- 
nades, Artillery Ammunition. 


American Armament Corporation 
6 East 45th Street, NEW YORK CITY, U. S. A. 
Plants at Allentown and Derry, Pa. 










































































































FURS I 
ANID) 


FOR NATIONAL DEFENSE 
INDUSTRIES 


* * * 


Defense work demands fast, ac- 
curate control over labor and ma- 
terial records. That’s why National 
Accounting and Bookkeeping Ma- 
chines are being widely used as first 
aid in the solution of defense 
industries’ record - keeping prob- 
lems. For Nationals provide all 
the essential records in a minimum 
of time with utmost accuracy ... 


even with inexperienced operators. 





The National Cash Register Company 


DAYTON, OHIO 


Accounting Machines 
Typewriting-Bookkeeping Machines 


Analytical Machines 
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Fire Control 
Army develops a new automatic gun control. |. S. Nazg 
Institute Proceedings, July 1941, p. 1,025. 


Gliders—Troop-Carrying 
Troops by air. B. Foster. light, May 29, 1941, p. 371. 


Gun Camera—Training 
Guns without bullets. Machine-gun camera illustrated anq 
briefly described, .Jachine Design, May 1941, p. 46. 


Guns—T raining 
The new Lockridge gun. Sgt. B. P. Scurlock. The Ordnance 
Sergeant, June 1941, p. 239. 


IIelmets 
A new steel helmet. Product Engineering, June 1941, p, 324. 
Fighting man’s new headgear. Maj. H. G. Sydenham. /nfantry 


Journal, July 1941, p. 18. 


Industrial Mobilization 
Experientia docet. Editorial contribution questioning whether 
benefits have been derived in Great Britain from experiences of 
last war, although valuable information was obtained; it does 
not pay to make working shifts too long; advisability of provid- 
ing holidays pointed out. /:nginecr, January 10, 1941, p. 30. 


Vachine Guns 

Welding features production of Bren gun magazine. Atomic 
hydrogen and acetylene welding play important part in manu- 
facture of machine-gun parts. Canadian Machinery, May 1941, 
p. 75. 

Machine-gun production at AC Spark Plug Division, General 
Motors Corporation. Joseph Geschelin. Automotive /ndustries, 
June 1, 1941, p. 573. 


Materials—Substitute 
Designing for alternate materials. Thomas A. Bissell. SAE 
Journal, July 1941, p. 249. 
Rockets 
War rockets of the past. Willy Ley. Coast Artillery Journal, 
May-June 1941, p. 226, 
Safety Engineering 
Protecting industrial plants from magnesium fires. Arthur B 
Guise. Chemical and Metallurgical Engineering, June 1941, 
p. 85. 
Small clrims 
The Browning automatic rifle. Maj. FE. H. Harrison, .!merican 
Rifleman, July 1941, p, 14. 
Weapons of German and British infantry battalions. Capt. Carl 
T. Schmidt. Jnfantry Journal, July 1941, p. 30. 


Sound Locators 


Sound locators. «léronautics, June 1941, p. 78. 


Strategic Materials 

Jauxite in Brazil. The earth that yields aluminum. /’an 
American Union Bulletin, June 1941, p. 360. 

Made-in-America substitutes. H. W. Gillett. S.f/i Journal, 
June 1941, p. 205. 

Substitutes for scarce metals, H. W. Gillett. Refrigerating 
Lingineer, June 1941, p. 391. 

Strategic minerals development of our domestic supply. G. A. 
Golson. Mines Magazine, April 1941, p. 163; May, p. 203 


Tanks—I'uel 
Self-sealing tanks. Aéronautics, June 1941, p. 67. 


Self-sealing fuel tanks tested by rough treatment. (1. F. 
Goodrich Company.) Scientific American, July 1941, p. 35. 
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Unirep Wt STaANDI—DEFENSE OF THE WeEsTERN HeEmI- 

and spuere. By Hanson W. Baldwin, New York: McGraw 
Hill Company. $3.00. 

NEITHE Rk light nor easy reading is this latest work of Han- 

son Baldwin, military and naval authority of the New York 


=e F Times. Rather, it is a comprehensive analysis for study and 
; reference. Its true value will be best appreciated by those whose 
: background of military study, reading, or experience is sufficient 
4 to enable them properly to weigh the necessarily complex treat 
, ment given to the vast problem of hemisphere defense. Even the 
ry beginner in military study, if he is willing to work a bit, will get 
from this book infinitely more than from any condensed and 
q “predigested” text which might attempt to handle the question. 
9 The auther’s opening chapter on some of the mistakes and 
x lessons of the present war serves merely to give an approach to 
2 the main theme. Here is a most difficult subject on which to 
; write, for it deals with a contest as yet unfinished and still 
” censored. But the author is both factual and impartial. The next 
two chapters carry the discussion into the problem of America’s 
q own defense. Mr. Baldwin here takes a short inventory of our 
: general position, our needs, and our aims. Pointing out our past 
" mistakes and our apparent lack of military plan at present, he 
; discloses a happy faculty for pursuing a median line which 
a avoids the extremes of controversy. 

Swinging into the details of the hemisphere-defense problem, 
. potential enemies and proper bases for active or “offensive” 
we defense against them are considered in an admirably definite and 
impartial manner. Before further consideration of the detailed 
elements of our defense, a full chapter is given to discussion of 
E , the broad outlines of our present agencies for planning, pro- 
‘ curement, and operations—financial, military, and naval. It is 
upon these planning agencies that the author directs his heaviest 
criticism. And few would venture to deny that our present 

l, chaotic lack of co6rdination is today our greatest hurt. 


Next, three admirable chapters give the reader a compre- 
hensive and highly competent picture of the present state and 

. the future need of “Our Navy—First Line of Defense,” “Our Air 
Forces—Arm of the Future,” and “Our Army—Implement of 

Democracy.” It is in these and the following chapters on “A 

| Fighting Team,” “A Fighting Nation,” and “Summation and 
lorecast,” that Jaldwin is at his best. A graduate of 


\nnapolis, he has kept himself abreast of the soundest as well 


Hanson 


as the newest thought on the entire subject of modern warfare 
in its myriad ramifications. This reviewer cannot fail to note 
the fundamental similarity of thorough and competent study, 
thought, and work with that of Colonel Foertsch, the exceed- 
ingly able author of “Modern Warfare,” which was reviewed in 
a recent issue of this journal, 

The many splendid, up-to-the-minute tables, notes, and index, 
make this hook a valued work of reference. “United We Stand” 
is well-nigh a small encyclopedia on the defense of the Western 
Hemisphere F, W. FOSTER GLEASON., 
THe Orricers’ Guive (Fieru Epition), Harrisburg: The 

Military Service Publishing Company, 404 pp. 

Tuts volume might well be designated “encyclopedia” rather 
than “guide,” for it comes close to supplying “all the answers” to 
the myriad questions arising in the mind of the newly joined 
subaltern, the recently commissioned Reservist, or even the old- 
timer who seeks elucidation upon some point that has become 
hazy. Its twenty-seven meaty chapters supply information on 
such varied subjects as “First Station,” “Mess Management,” 








MODERN 
TOOLS 










MODERN 
MACHINES 


G.T.D. Greenfield tools 
are designed to meet the 
most rigid military manu- 
facturing needs. Special 
steels, special heat treat- 
ment and painstaking in- 
spection insure high produc- 
tion of sustained accuracy. 
Specify “Greenfield.” 
GREENFIELD TAP & DIE 
CORPORATION 
Greenfield, Mass. 
Detroit Plant: 2102 West Fort St. 
if Warehouses in New York, Chicag: 
Los Angeles and San Francisco 











TAPS - DIES - GAGES TWIST DRILLS - REAMERS SCREW PLATES - PIPE TOOLS 








Guiberson Diesel 
MODEL A-1020 


310 H.P. at 2150 R.P.M. 


C.A.A.—A.T.C. No. 220 





Guiberson Diesel Engine Company 
Manufacturers of Diesel Aircraft Engines 


DALLAS, TEXAS CHICAGO, ILLINOIS 
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© Uniformity in rifle boring determines, in large part, 
the number of accurate hits registered. For precisely 
the same reason, CLE-FORGE HIGH SPEED DRILLS 
are pms uniformly—so that they will PERFORM 

ormly, and thus give the largest possible number 
of accurate holes per drill. Consequently, experience 
has shown that they possess a high rating when it 
comes to “cost-per-hole.” Army men, accustomed to 
precision, will understand and appreciate this quality. 


The TWIST DRILL 
COMPANY 
1242 EAST 49° STREET 
CLEVELAND 


TRADE MARK REG U B PAT OFF NO FOREIGN COUNTRIES 
90 READE St.WeEw YoRK 9 NORTH JEFFERSON ST. CHICAGO 


C 6513 SECOND BLVD. DETROIT LONDON 
tv N o ' s v 





654 HOWARD ST SAN FRARCISCD 
- EP BARRUS. LTD.- 99-36-37 UPPER THAMES ST.EL@ 
































The “Universal Thread 
Master” through a com- 
bination of gearing, pro- 
duces 40 pitches or more, 
right- or left-hand, straight 
or taper threads, through a 
standard 10-pitch master 
nut by employing the dif- 
ferential screw principle. 


Write for complete details. 








NO OTHER MACHINE CAN DO THIS 


—Mill an Internal Left- 
Hand Thread and an Ex- 
ternal Right-Hand Thread 
Simultaneously. . . . 


These Double - Threaded 
Cold Rolled Steel parts are 
finished at from two to three 
pieces per minute—and the 
threads are Absolutely 
Concentric. 


This is a threading job that 
“Can’t Be Done”—but 


THE HALL PLANETARY DOES IT! 





THE HALL PLANETARY COMPANY 
Fox Street and Abbotsford Avenue 
PHILADELPHIA, Pa. 
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“Supply,” “Efficiency Reports,” “Foreign Service,” “Practicaj 
Public Speaking,” and “Life Insurance Analysis,” in addition to 
the more conventional topics of “Uniforms and Equipment,” 
“Military Courtesy,” “Customs of the Service,” “Pay and 
Allowances,” etc. The final fifty pages are devoted to such help- 
ful matters as a discussion of the Selective Training and Service 
Act of 1940; a short treatise on “The Man Selected for Service,” 
by Brig. Gen. L. B. Hershey and Capt. J. M. Watlington; Maj. 
Gen. Shanks’ World War monograph on “The Management of 
the American Soldier”—as timely today as it was in 1917; a 
chapter on “Discipline and Leadership” by Maj. Gen. M. B. 
Stewart (originally delivered as an address at the Military 
Academy), and General Harbord’s “The Army as a Career,” 
reprinted from the Atlantic Monthly. 

Every effort appears to have been made to bring the text 
fully up to date, and with uniform success. | did, however, 
note the omission from Plate 13 (opposite p. 131)—which de- 
picts insignia of various types—of illustrations of the devices 
worn by the Military Police, the Armored Corps, the Specialists’ 
Corps, the M.I.D., the National Guard Bureau, the Jewish 
Chaplains, and the U. S. Army Band. Probably closer scrutiny 
would have revealed other minor slips elsewhere. But for the 
most part the work is complete and authoritative and may be 
recommended to the new officer as a balm, the ready application 
of which will cure most of the headaches with which he may be 
assailed during those first anxious months of service. 

CALVIN GODDARD. 


THe CHEMIsTry oF Powper AND Expvosives, Vor, I. By Ten- 
ney L. Davis, Ph.D. New York: John Wiley & Sons, Inc., 
216 pp. $2.75. 


THE purpose of this book is to inform chemists and chemical 
engineers, already well trained, regarding the behavior and 
properties of explosives. It contains, however, much of interest 
to students and laymen. This volume contains only four chap- 
ters: “Properties of Explosives,” “Black Powder,” “Pyrotech- 
nics,” and “Aromatic Nitro Compounds,” The chapter on pyro- 
technics is the longest in the book and contains much interest- 
ing detail not found in others on the subject. The discussion of 
nitro compounds deals with the chemistry of all the more im- 
portant aromatic nitro compounds which have an application in 
military or commercial explosives. While methods for producing 
these compounds in the laboratory are described, no account is 
given of actual manufacturing procedures. 

The author’s knowledge of both organic chemistry and ex- 
plosives has well fitted him to write a book that should be of 
great value, particularly to younger chemists taking part in the 
present defense program. Volume II will contain chapters on 
nitric esters, smokeless powder, dynamite, ammonium nitrate, 
nitroamines, detonators and primers. C. G. STORM. 


THe Art or Hanpcun Suootine. By Capt. Charles Askins, 
Jr. New York: A. S. Barnes & Co., 219 pp. $2.50. 


OnE might think that everything that cou/d be written on 
pistol and revolver shooting, had been written, For the handgun 
of 1941 differs but little from that of 1931, 1921, or, for that 
matter, of 1881, at which relatively remote date the makers of 
our best revolvers were turning out target specimens which 
compare favorably in boring, finish, balance, sighting equipment, 
and accuracy, with the finest modern products. And the pisto- 
leers of that period cannot have been any less able to exploit the 
capabilities of their weapons, if they really wanted to, than are 
the boys of today. 

It is, of course, true that refinements in manufacture have 
greatly improved the accuracy of standard factory ammunition, 
that special target sights are more readily available and 
custom-made grips more easily obtained than they were in 1881. 
But such sights and grips could be had sixty years ago by any 
one who wanted them badly enough. Why didn’t more of the 
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shooters want them? Likewise, the careful handloader of 1881 


could produce ammunition not surpassed in accuracy by the best 
factory product of today. Why didn’t more of them do it? 
The answer appears to lie in the fact that these earlier decades 


in the pistol-shooting game covered a period of extravagance 


during 
ploited and the final (and hardest) ten per cent allowed to go to 


which but ninety per cent of its possibilities were ex 
waste, for waste was then the order of the day. But when the 
“easy” workings had been exhausted, the pistol shooter, like the 
gold miner, found himself confronted with the necessity either of 
admitting that he had reached the end of his rope or of going to 
work and dredging though huge deposits of material which had 
theretofore been considered too “poor” to work, in an effort to 
recover, and exploit, that final ten per cent—and this despite the 
fact that each additional one per cent gained required the expen- 
diture of ten times as much effort in its acquisition as had that 


immediately preceding. 


The devices adopted by the pistol shooter of 1941, and em- 
] ployed by him in his efforts to wring the last few points in 
3 accuracy from his weapon, and himself, and the degree to which 


he may actually succeed in accomplishing this, constitute the 
major subjects of the Captain’s volume. Outstandingly qualified 
for his task, he has produced a work pleasing in style, chock- 





full of information valuable both to neophyte and expert—not a 
little of which, believe it or not, is new. Save for an occasional 
yielding to the urge to take a snapshot at an infinitive and split 
it wide open, his diction is practically beyond criticism. Scattered 
through the book’s 217 pages are 99 photographic illustrations, 
most of which are decidedly helpful. Some, however, which 
merely depict individuals or groups of shooters whose names 
(sometimes missing) and faces can mean nothing, save to a few 





advanced students of the art, might well have been omitted. 


; The chapters, of which there are thirty, are short and snappy 
3 —averaging, as they do, but seven pages each. Some of those 
4 


which most impressed this reviewer bore the captions: “Keep 
in Physical Trim,” “The Confidence to Win,” “Shooting by 
; Instinctive Pointing,” and “The Handgun in Modern Warfare.” 
In these parlous times, Askins’ remarks on the subject last- 
named strike a most responsive chord. For he believes, as does 
the reviewer, that the military in general never has credited and 
does not now credit the handgun with even a tithe of its possi- 





bilities as an instrument of war in the hands of men trained to 
use it. Imagine a bayonet charge against a trench occupied by 
soldiers all expert in the use of the .45 automatic against moving 
targets—not the stationary affairs on which they have so long, 
and so ineffectively, conducted their practice. Imagine it if you 
can, for in reality the last bayoneteer would be dead before he 
got within fifteen yards of the pistol toters. And then imagine 
that the day has arrived when we actually have adequate train- 
ing with the pistol and one of these arms in the hands of every 
man not rifle-equipped! But no, that’s far too Utopian to ask of 
any man’s imagination! (N.B.—Get a copy of Askins’ book, He 





says that pistol shooting is one game you can learn largely from 
the printed word, and, after reading his work, I’m inclined to 
/ believe him.) CALVIN GODDARD. 
Books REcEIVED 

\ THousaND SHaLt Fatt—A Sorpier’s Story oF THE BATTLE 
AGAINST GERMANY. By Hans Habe. New York: Harcourt, 
Brace & Company, 442 pp. $3. 

BuitpING AN Army. By Lieut. Col. Edward S, Johnston. 
Harrisburg: The Military Service Publishing Company. 146 pp. 

How to Say It 1n Spanisu. By Lieut. Col. Harry M. Gwynn, 
Capt. Enrique C. Canova, and Lieut. Willard Webb. Harris- 
burg: The Military Service Publishing Company. 143 pp. 

Lecat Errecrs or Mivitary Service. By Ganson J, Baldwin, 
assisted by John K. Clark, Jr. New York: S. Ward. Regular 
edition, 61 pp., $1; pocket edition, 22 pp., $.50. 

STRENGTH OF MATERIALS (Second Edition). By S. Timo- 
schenko. New York: D. Van Nostrand Company. 498 pp. $4.50. 
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Corrosion- proof Equipment 
for the Chemical Industry 
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Steatite and Ultra-Steatite 
Radio-frequency Insulation 


© GENERAL ~ 
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Vitreous China and Perma-gloss 


Piumbing Fixtures 


GENERAL CERAMICS COMPANY 


Keasbey, New Jersey Metuchen, New Jersey 


REPRESENTATIVES IN PRINCIPAL CITIES 
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YELLOW STRAND 
—— 


“Flex-Set’. Preformed 


Yellow Strand 


A tough rope for tough jobs, it saves money 
by serving well throughout an unusually long 


life. 


Has established remarkable records on 


all kinds of heavy load-handling machines. 


BRODERICK & BASCOM ROPE CO., St. Louis 


Branches: 





New York, Chicago, Seattle, Portland, Houston 
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Interesting Facts 


Sulphur coe arent 


not 


How it 1s mined Generally Known 


We’ve all heard of dynamite, black powder, and other 
blasting materials used extensively throughout the 
mining, contracting, and petroleum industries. There’s 
plenty of punch packed in any of them. By contrast, 
Sulphur is “blasted” loose from its matrix by a simple 
substance—superheated water. 

Three concentric pipes are driven to the bottom of 
the Sulphur deposit several hundred feet underground. 
Superheated water is pumped down one pipe and melts 
the Sulphur. The liquefied Sulphur flows to a sump at 
the base of the well and is lifted up through the second 
pipe by the action of compressed air which is forced 
down the third. 

Novel, isn’t it? Yet it takes acres of sulphur-bearing 
ground, oceans of water, a huge plant, and miles of 
piping to produce the tonnage of pure Sulphur necessary 
to supply industry with its needs. 


EXAS GuLHSULPHUR (6. 
75E.45" Street =>) New York City 
Mines: Newgulf and Long Point Texas 









































Vs VET Vi), WE 

=H SSS SSL W= Mh 
6:-O 2...0° &. * o' Ta reg 
LS. io & UNCONSOLIDATEDS* 5: 


- 2, . 
.: "o:¢ @ -o- a2 he: 
<o° 5 @ 2. . eS » Fire 








































R. F. SEDGLEY, 


Manutacturers of Firearms 
Ontario & J Sts., Phila. 
New York Ofices—41 Broad St. 


)* 





9-mm Para-Bellum Ammunition 
124-grain—20-shot magazine 
1210 muzzle velociti 










Weight 7 Lbs 
Only Four 
Moving Parts 





Established 
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